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ABSTRACT
Transportationmeansarealwaysof importanceto peopledueto theirfunctions.Originally,
avehiclein termsof a meansof transportationhasbeenthoughtasonlya devicewhattakes
peoplefrom one place to anotherpoint. But with consideringboth occupantbeing
transportedandvehiclemeansof transportationsincetheirinextricablerelations,vehiclehas
becomesignificantlyconsiderablewithinitsdesign.
Proddedby industrialrevolution,especiallyafterintroducingthefirstmechanizedmodeof
vehiclein 1769,thetechnologicaladvantageshavehighlyintenselybeenusedin automotive,
andalsonow.Primarily,withinthatadvantages,evenall effortsprovidingfor retentionof
vehicleduringa crashto protectoccupantsfromtheinjuryrisk havebeenzeroedin on for
onlytheoneobjective:to designvehicleswithahighcapabilityof safety.
In thisthesis,We considerthatpeoplein scaleunitasfamilyfor vehicledesignof theneed.
Environmentfor the familyvehicleis thoughta placeencirclingmetropoliswhereinthe
peopleasgroupedlivesoutandwishingthatit wassopleasantplace,just a few milesaway
fromthecity,takingadvantagesof workingathome.
Moreover,we arein makinga thinkof vehicledesignfor familythatoughtto containthe
conventionalsignsmorewithinglobalperceptivenessas small,but not compressed own
sincethegenerationbecomeshugerin sizebyyears,andfinallyhasenoughspaceof interior
regardingergonomicalandanatomicalrequirements.Underthedefinitionsfor creatingthe
conceptfamilyvehiclewithinlimits,theprojectaimsto presentmostaproposmodel,and
assumesto allowthepersonto driveandto moveonit in safestposition.
In thispaper,in thelightof above,we will setout to clarifythesafetyfeaturesof vehicle
structurefor Family Vehicle, andwith respectto thateachconnectiveparameterin the
boundaryof freedomwill beclarified.
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INTRODUCTION
Goingdownin history,humanbeingshavebeenintervenedwithunexpectedtechnologiesto
achievethe controllingof theenvironmentalfactors.Curbingin thenameof shiftingthe
superiorityof natureto thesideof thehumanmassbyprocessingtheobjectsgottenfromthe
raw sourcesandutilizingthemfor theuseof specificneedinessupportstheconvergence
with the humankind and the environment.Shaping,forming,and functioningfrom first
antecedencemodelsto themodemdesigns,thosehavebeenassumedthecredenceof safety
in forms,usages,symbolsor addingtheuseabilitya liveningupproperty.
Safetyin vocabularygathersthemeaningsof stateof beingsafefromtheharmanddanger
andfor objectssafetyis outof unwillingproperties(Dictionaryof CollinsCobuild,1995).
Designsfor productson accountof productrisk preliminarilyaffixthe requirementsonto
itself and in that process,the more requirementsare in need,the more technological
opportunitiesareused.The contradictionof much-to-muchperceptivenesshas lastedup
pastthreedecades.We thinkit is clearlywrong.Theconceptis resultedfromthethoughtof
thewayinwhichthecomplexityrequiresgreatattention,asaresultsomuchmalfunctionsin
products.Barely,it couldbethoughtasanequation.Raw equationsuppliedwith concept,
material,paradigm,functionandformthatall givepropertiesastheyare,but all directly
effectsthe safetyhardlyenoughor much.For such products,developmentperiod of
transportationmeanscouldbecountedasapeakexample.
Startingwith usingthe pure vehiclemechanizmaround3500B.C. by ancientSumerian
Civilizationusingflat structureshad beenmountedon wheels,subsequentlyit had been
followedby useof horsesthatremainedtill themid of 18thcentury.In all usessincethe
meansjust for onlycarryingtheloadstheintenseof safetyrequirementshasstayedata level
notbeingconsideredin designs.Profoundly,utilizingthetechnologicaldevelopmentsfroma
differentperspective,approachingthenaturehesitantlyandthewarspropelledthehuman
beingto providetheequipmentswith rough,vulgar,rigid geometrywith heavymaterials.
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Thatthoughthasreflectedtransportationmeansin two significanterasof the car history
couldbedefinedas:
• EarlyCarserabetween1769-1885,and
• FirstModemCarserabetween1885-1914.
a. Early Cars first introducedanddesignedweresteam-propelledcarsin termsof self -
propelledconcept.Thatperiodhasnonethelessanimportantroleof developingthemodem
car.
Very firstknowncar designedandintroducedby, a militaryengineer,NicolasCougnotin
1769,inFrance.It wasfuelledthesteamandcouldachievethespeedonlyupto 6 kilometres
per hour, so far heavydesignto practicaluse.After first experiencedthe samemodel
producedin 1771,howeverthemachineranwellmadea crashto thewall becauseof driver's
performancedegradation.That eventrecordedas the first motorcaraccidentcausingby
humanbeing.
Orderly,in 1807Isaac de Rivaz designedthe first internalcombustionengineusingthe
hydrogenandoxygento generatethe needyenergywas a gas drivenengine.And after
completingdevelopmentof theengine,it designedthefirstinternalcombustioncar.Finally,
theyear1813it developeda car6meterslongandaboutonetonweight.
Throughthe 1860therewasno considerablevent,onlyJeanEtienneLenoir patentedvery
successfultwo-strokegasenginecapableof attainingthepeakupto 3kmph,inBelgium.
In 1865,TheRedFlag Act statedby manufacturersof horse-drivencoachesandin theend,
basedon theevidenceof its weightcausingdamage,especiallyfor roads,theuseof steam
cargraduallydiscardedandpropelledto usetheturnpikes.Eventually,developmentof those
carmodescompletelydiscouraged,exceptsomeoccasionexperiences.
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Andfinally,in 1876patentedfour-strokeengineweredevelopedby NikolausAugustOtto
containingintakevalve,piston,fuel-airmixture,cylinder,sparkplug,compressedmixture,
mixtureignites,exhaustvalve,burnedgases.
b.FirstModernCars
Seconderainthecarhistorybeginswithintroducingthefirstpetrolenginein 1885.Sincethe
carwere producedvery congruento the car beingrun, it is known as, and therefore
backgroundsof someof nowadaysbestknowncarcompanieslikeRennaultandFord leads
tobackin 1900.
In itshistoricaldevelopment,afterAugustOtto,Karl Benzimprovedanddesignedthefirst
modemcarimplementedandstabledonthethree-wheeledwithfour-strokeengineconcept.
In 1886,GotliebDaimlerfittingthe four-strokeengmeonto a horse-drivencoach,and
createdthefirstfour-wheeledmotorcar.
Theconceptof the personallittle-low-masscar at first beganat first decadeof the 20th
century.RansomeEli Oldsintroducedtheassemblylineconceptfor mass-produceof thecar
andthefirstlittle-low-masscarproducedasitsprototypenameof OldsmobileGasBuggy.
Aftertwo importanterasin carhistory,addedfamilyconceptfor smallcars,TheMiki City
Carfoundedinthelateof '50sbyRodolfoBonettocouldbeacceptedmid-outclassmodel.
If thehistorictrendsconsidered,theoneof aimsof studyis to makeassemblyof advantages
of eacheraandto introduceall thosein theconceptof personaltransportationsystemas
FamilyCar.
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Inuseof advantages,thestudyandprojectaredirectedinthoseways:
a. Conceptof study
Afterproducingfirstcar,a varietyof designsareintroducedto theuser.Eachall takesthe
differentsocialconcerns,differentshapesinbodies,aestheticproportions,safety,andsoon.
Almostall, out of safety,haveso improvedand designsbecameso close eachother.
Moreover,nowadays,since the technologyin use very congruenton worldscale for
producinga car,abilityto innovateor createa completelydifferentstructurein cardesignis
reduced.But,althoughthetermsafetyis consideredin designs,yetimprovedenough.So, it
couldbe countedas a raw areafor designersand, evenby reasonof annihilatingthe
potentiallyimpelledharmsontooccupantasa resultof smashhits,it couldallowto do so
muchthingsin thatarea.Also, it couldhelpthedesignersto shapethecar in a completely
differentsideof theinnovationanddirectstheeffortsto thepropertyof theproductsafety.
b. Conceptof project
Alsoacceptingabove,additionallydesigninga car insteadof much-to-muchact of seeing,
extremein constantfor conceptualsafety.It is marginalapplyinga newobjectfor each
safetyrequirement.But it resists the comfort, increaseloaded weight and energy
consumption,andsoon.But in ourcriteria,if theresultreflectsthesafetybeingefficientor
not,it shouldgatherandbe definetheportionof eachfactor.Thus,thedifferentfactors
beingcoincidedwitheach,theresultorwhatit is expectedfromthesafetygetsthepeak.
Reasonsfor choosingmeandefinedin thenameof FamilyCar, culturalhabitsreflectedto
theproject.Consideringthestrongbondin ournationin termof familystructure,statistical
results,andcustomerwishesaccountedfor thetendencyof carmodelto be selected.It is
consideredto turnconceptualapproachingof thesafetyto viability,applicabilityattheend.
Andthethoughtsof compactbutcomfort,lightgainsfrenetic,smallbut smart,simplebut
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meansmore,makesomethingextra-specialrefuteall blandnessin innovation,qualityand
emotionwill bethesecondaryaimsfor theproject,
CriteriaforFamilyCar studyareas:
• Compatibility, in mass, structure, stiflhess, performance and technological
opportunitiesfor safety,and
• Useability,the secondaryaims of the projectwill be reflectedto the criterionof
useability,sincethinkingof utilizingall in termsof addinginnovationto thedesign.Such
ascondensingthecontrolbuttonsin sizeandnumbers,or makingthedashboardsmaller
but designingthe buttonsbiggersignsthe usability.Smallbut smartwill obtainthe
advantagesof beingmobilesystem,especiallyinjammedarea.
Theprojectconsideredthesystemautomationin themid-pointbetweencaranddriver.So,
nottheportionof use the car almostelectronically,but with respectto touchinggives
feelingofbeingsafetyandrestrictsthedegradationof harmonybetweenthem,theportionof
driver-useis consideredas primarygain.Ratedelectronicusageaddedsystemthinkingof
beingmoreadvantageousto thesteeringsafety.
Thetermsafetyinvolvedthedesigncriteriato producethe solutionsnotjust in technical
proportionsandalso in human-basedfactors.And all actionsgatheredarenamedvehicle
safety.Sofar,alltheobligations,legislativeregulations,andrequirementshavebeenputin a
roleof definingthevehiclesafetyreasonin documentsbut,expectsomesuccessfullystudies
inworldscale,havenot gottenmoresincethoseonlypresentancursory-lookthroughthe
problem.We aremakingathinkof constructingtheproblemsaroundthecriteriain orderfor
uswhatwewantthedesignto replyonconceptualproject.
Thisthesiswill be a researchon Light-DaintyVehiclewith a casestudyof FamilyCar.
Addedgeneraladditivesin first andsecondchapterthoughtto providethe peoplemore
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familiarthe safetyproblem.Later on, in sequencechapters,by expressingthe technical
assessmentsconcerningcarstructureonbothinnerandouterspaceof a carandspreading
theprojectrenderingsinto wholetitlesis to understandconnectionof designwith related
subjects.Referringnew technologiesand manufacturingtechniquesfor producingof
completebodiesin lastchapteris to showtheprojectsuitablefor producingby advanced
methodsandtechniques.
Overallthesis,comparingandcritisizingis to reachthesolutionto be ableto undertakeby
puttingin processingto showhowpromisingis a structureor developedsystemaimedatits
all components.To theend,by all considerationsbasedon thetechnicalassessmentsand
society,We will imagineandoutlookof alldonesofar.
In thethesisexplainingsanddirectionof the implementingsubjectssinceso wide in its
category,eachexplainedcaseis acceptedas source,andmethodsin completecar design.
Andtherefore,allchapterswouldbethebaseto thelastone.
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CHAPTERl
1.1.REVIEW OF TITLE
1.1.1.IDENTIFICATION OF FAMILY CAR
A carasveryinnovativeproduct,in applepie order,arrangementof aboutten thousand
individuallyseparatedarticles as finite elementsinto a whole that runs. That best
arrangementhastakenplacein our lifeasa resultof thecombinationof technicalstakewith
theneed.Baseduponthatkind of view, we clarifya car to be a resultof purelysocial
requirementsinparallelingtechnicalachievements.
Pretendedto see,theneedfor ingenuityof thecarin whichdesignprocessgainsmessages.
If thedesignertreatsas was user,statingthe problembecomesfamiliarus, andtouches
muchmanyaspectsin ourlife.
Creatinga car with the familyconceptresultsin one of modelin categoryof personal
transportationmeans.So, shaping,definingsolidandvoidson that,wishingreflectingthe
spiritin termof a carwith feelings,expressingindividualitydifferentiatefrom others.The
individualityleaves,sharingcommonhabits,propertiesof lifestyleof familyand related
habitsbecomecurrent.As mentioned,Turkishfamilylifestylecontainsbeingtogether,living
togetherfor a prolongedtimeandcreatingthe timeto sharecomingfrom havingstrong
kernelstructure.If averagenumberof familypopulationof six reflectedto the design,it
needsmuchmorespacethantheneedof worldscaleacceptance.The wind of changeon
world,globalperceptiveness,and becomingthe living much similarto the othersby
acceptingthesametechnologyeverywherealsoimpela cardesignto becongruento its all
classasinother.
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Accordingtheworldscaleinputsresultson occupancyintensityhaveshownthatabout87%
of travelsboth includingwork relatedandjust only for trips occur with two or fewer
travellers(NationwidePersonalTransportationStudy,1991).
Consideringtheoutcomeaverage,sizeof familycaris plannedfor lessthanfour occupants.
So, it offersan interiorspaceavailablethat can accommodate2 to 4 passengers.It is
designedforyoungfamily(thinkingof TurkishgenerationageaverageasthedesignPeugeot
206 by Murat Giinak (Figure 1.1.& Figure 1.2.)andweightanddimensionsin Daewoo
Matiz(Figure1.3.». Thefamilycarhastheconceptof urbantheme.Essentialcharacteristics
of theconceptare firstlybeingweak in weightand secondlysmall,or nearto the mini
categoryin content (3-door mini Dainty). Those add frenetic,frugal and dynamic
performanceto the car. Reflectingthe familytraditiononto the designwould sign the
categoryofthecar.
Figure1.1.A viewof Peugeot206five-doormodel.
Figure1.2.A viewof Peugeot206three-doormodel.
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Figure1.3.A viewofDaewooMatiz.
Brandnameas Daintyfor the projectis chosensinceit gathersthemeaningof weak in
weight,small,delicate,pretty,andspecial.Hence,asthoughtonewordwasableto contain
anumberof meaningsbasedthetermof simplemeansmore.Critisizingexistingmodelslike
TheModelT by Ford Company,first foundedin 1908,We thought,it is an examplefor
sourcingto designthecar with themodelVolvo 880 havingthebestsafetypropertiesin
bodyas a stiff chassis.But, as 1963VolkswagenBeetleliterallymeansperson'scar, by
RagtopSedan,couldbebaseto theDaintycar asthe luggagebeingmixedto the simple
form,anditsbeingcompact.For thatreason,it couldbeconsideredasoutclassmodelin its
category.Specialtyof two-doortermis reflectedascounteredof thewheelis notintegrated
tothesideedgeof frontsided-doors.Optimaldragfactorof theform is 0.21 (Chapter4,
4.2.1.1.1.aerodynamics,page80).
Inmanycircumstances,theprojectis consideredasanexampletheBeetle'sexteriorformin
sidewitha deformationof fronthoodto theformbeingintegratedwith windshieldin the
viewofasoftslope.
So,person'stransportationmeanscouldbe convertedeasilyto the familycar. The only
thingistomaketheluggagearearatedenoughto thestoretheoccupants'equipments.For
smallonesit is difficultto setthatproperty.To gainthealternativespacesecretluggageis
thoughtundertheeachseatingsystem.Whenoccupantor driverholdupthecushionwould
taketheadvantageof placingthesmallthingsthatmakesuntidyin interiorsideof thecar
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compartment.Also, it couldsavetheladenluggagereducingby a third.In theproject,the
structureoftheluggageareagainsmorespacepartlyor completelyfoldablerear-benchseat.
Designisthoughtupfor travelling,shopping,bazaar,andforvacation.
Containingthesmallvolumecouldbeseenasdisadvantagefor thoseof car.But, shiftingthe
rateof solidandvoidthroughthesideof latter,thedisadvantageis deflectedandadvantage
mayoccur.That makesenoughspaceof interior volumeregardingergonomicaland
anatomicalrequirementsconsideringthe occupants'persons.Also, beingtightlyin small
areadisturbsthe comfort,but it gainscomradelyeffectsbetweeneachperson.Why?
Althoughthepersonsthathaveno strongrelationshipor friendship,thecarprovidesthemto
getonwitheachother.Hencesmallsizepresentsa longvarietyof advantagesto theusers,
notonlyintechnicalpropertiesbutalsoin socialconcerns.
In ourproposal,theconceptnot only for saleto the sideof the family,it alsobasedon
offeringandrecoveryserviceusingaparkingsystembyinstallinga genuinenetworkof small
parkingstations.The stationswould be underground.To hire it, a subscriptionsystem
curbedbyacomputerizednetworkfunctioningusinga smartcard.
If allsuccessfullydone,theprojectcouldbe alsoreplacedandcondensedall categoryof
personaltransportationmeansintoonemodel,andthereforeWe wouldnotbe surprisedto
seethecarfundamentallyintenselyexpresstheconceptof familyin wholecategoryin the
nextfuture.
Bytheway,allnewachievementsa wellasinnovationsresultedfor thatotherwiseconjured
upidealideamentionedabovetakestheautomobileindustryto produceoneupscalemodel
asfamilycaror itsvarioustypes.
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1.1.2.LIGHT CAR EVALUATION
Downsizing,especiallyin '70s,seemedto havebeendrivenlikelyvia changesin ownership
andtwo-car familiesthan economicfactors.However, after the petroleumshortages
emergedin relationto OPEC oil embargo,manufacturersare launchedon foragingfor
developingmorepromisingtransportationsystems.As a result,the low-masscar design
becamespreadingonworldscale.
Thatkindof privatecarbeingmentionedas analternativeis knownasthemosteffective
transportationsystemontheland.All categoryof suchvehicleimitatedasLTV standsfor
LightVehicleorLMV underthenameof Low MassVehicle.
Abilityto freelyand individuallymovepeopleis the precedencelink in designfor such
categoryof thatcar.But theprimarytradeofffor light,or low-masscar is impelledrisk of
harmin a collision.Thus,shouldthosekindsof ramificationswereableto beremediedby
emphasizinginnovativesafetyhallmarkssuch as visuallyimpressivedriver information
systems,advancedcarcontrolandcrashavoidancesystems,andattractivecar layoutsand
stylingin combinationwithmaterialextension,a carwouldbein ascendantassafe.Also, in
thatassumptiontheefficiencyin leveldegreeof safetysimultaneouslygoesup. Sucha study
ofcar,conductedin theconceptof hardshellis projectedto ourstudy.In theproject,being
weakinmasscoincidewiththewishesof lessvibration,andalsominimizednoiseproblem.
It is importantwhichlimitsenforcea carto be in thecategoryof feathervehicle.Suchas,
fromsmallerto thebiggest,Indycarshavethespecialweightof 400kgsfor onlyoneseating
positiononcompletebody,includingtiresandaxes.Thecar"HyundaiAtos" has800kgsin
mass,andthemodel"Saab"constructedin 1900-1950kgsunloadedvehicleweight.
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But,ingeneral,weightof vehicle-groupsaredistributedin:
• Mini Cars (between681kgs-907kgs),
• Lights(between908kgs-1135kgs),
• Compact(between1136kgs-1362kgs),
• Medium(between1363kgs-1589kgs),and
• Heavy(between1590kgs&over).
In daintyvehicle,themasscriteriaconsideredbetweentheunloadedweightof 400and900
kilograms,butrathernearto the700kgs(unloadedvehicleweight).Sincematerialusageas
thesameasIndycars,but its formcompletelydifferentfromonebeingwide andshallow,
theadvantagesof applyingthesameweightportioncouldbedangerousto thevehiclein its
rolloverpropensity.Choosingthe criterionof engineis to be light, but enough(999cc)
becauseof heavyenginesin contradictionwith lightmassmightbe a factorof swervingat
veeringatcurvedpartsof theroad.
Consideringaverageweightof theoccupants(Figure1.4.)in thenumberof four maximum
loadedvehicleweightis assumedto bereachto 1068kgs(700+328+40kgs)(distributedas60%
infront,and40%towardsrearportionof thevehicle),includingluggageloading.
Weight .
5th percen- tile
adult
46.3 kg
95th percentile
adult
97.5 kg.
Figure1.4.Averageweightof personconsideringheightfactor.
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1.1.2.1.ECONOMIC PROVISIONS OF LOW MASS
Transportationnow consumesmorethan%20 of the world's total energy.In nextthirty
years,transportationwill need2-1/2 timesmore energysincethe numberof cars will
desperatelysoarfromtoday'slevelsof fourhundredsto thelevelonebillion.If thesetrends
areprojectedtoyear2100,carswill consume40%of 10timesmoreenergy(Sviden,Ove,1992,
pp. ISBN 92-64-13752-1).
In thelightof thesedata,termlow-masswhichis a centrepiece-partof theway in which
reducingconsumptionof traditionalenergystocksis very tenable.Nowadays,almostall
engineeringdesignersaddressthoseenvironmentalconcernsonto theirprojectunderthe
nameasofenvironmentallyfriendlycars.
1.1.3.AN OVERVIEW OF FAMILY INCOME IN PARALLELING CAR
OWNERSHIP
Theexponentialgrowthof carownershipanduserelativelydependsoneconomicwellbeing
in developingcountries.As incomedrivesa higherlevel, the populationlife standards
relativelyexpand.Thus, purchasersindividually purchase,maintain,and fuel the
transportationdevice.That also providesinvestmentson transportation etwork entail
publicfundingin whichtransportationschedulesandroutesaretailoredto publicneeds,as
wellasbeinginexpensive.By thisindividualneedscardensityperfamilyis expectedto reach
twicemorethanit is.
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CHAPTER 2
2.1.LIGHT CAR SAFETY IN PERSPECTIVE
Understandingreasonsfor dire injuryconditionsprovidethe requirementsjointedas any
system,part,or componentwithincar.Thesevariesof requirementsgenerallyemergeasa
resultof two importantcharacteristicsmakedrive fatalitiesof feathercars higherare
rolloverpropensityand compatibility.It is cited that, in jeopardyof fatal impactlight
vehiclesaretwiceas likelyto haverolledoverthanothermeans.A rolloverincreasesthe
likelihoodof occupantejection,fatalityor injury(An Overviewof VehicleCompatibility,
1998).
Othersignificantcharacteristicinvolvesdifferencesin car distinctionsbetweenmeansand
lightcars,suchas, weight,volume,or size,geometry,and stiffuess.Accordingthe test
results,gottenfromFARS standsfor FatalityAnalysisReportingSystem,crashstatistics
demonstratehat, in side impacts,light cars are more injuriousas a strikingone than
passengervehicles.For example,whenLMV s (Low Mass Vehicles)ramon the left side,
especiallyto passengercars,the risk of lethalityto the car drivercanbe aboutthirtyfold
morethanthedangerto theLMVs occupants(An Overviewof VehicleCompatibility,1998).
Thisissueshowsthatduringdevelopmentperiodof suchcategory,bothtechnologyand
materia!dimensionshavebeenintenselyfocusedon that vehiclegroup. Since utilizing
advancedtechnologylightvehiclesbecomesuperiorto othercategoriesof cars.
2.1.1.MASS AND SIZE ENFORCEMENTS ON A CAR
Changingcar'ssizeandmass,oneof themostconsiderableareorientatedto theestimations
inproportionto theconsumer'sbroadsocialconcerns.Hereby,energyconservationand
emissionsacrifice,bothinthenameof environmentalhealth,arenotprimarygains.
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In respectto nearlyemphaticpremises,we oughtto cometo anagreementto converging
factorsof energyconservation,emission,andconsumer'sconcernsin orderfor a carto be
designedthathasahigherlevelof safety.
Eventhoughboth descendingcar massand its size could dwindlethe volumetricand
manufacturingcostof car,theyfomentarespectableincrease,for occupantsareatperishing
risk,in harmof injurymorethantwice in any collision,in rear ramming,side,or their
varioustypes.Profoundlyaccountingfor thewordsbeingmentioned,it is anticipatedthat
evenafterall changingin bothmassandsizereductionappliedon a cartherewill effect
reliabilityof thecar.
Thesafetyrisk,or performance,for thiskind of carbecomemoreconsiderablesinceone
raisesa numberof very complexissuesincludingthe relationshipbetweencar design
characteristicsandcrashtrends.Thesedesigncharacteristicswith extendedrespectto the
standards,testsfor vehicleequipmentcanadequatelytheorizehuman-bodyinjuryratesin
car-to-carimpact.
Overallthispaperandits whole articleswill be utilizedthe standardFMVSS standsfor
FederalMotor Vehicle SafetyStandardswhilst approachingeachentailmentsto afford
impactprotectionforoccupants.
2.2.OCCUPANT CRASH PROTECTION
Consideredas basisgain for occupantprotection,is to mitigatefrequencyand risk of
perishingandinjuryof occupantinvolvedin collision.Most likelihoodof encountering
crashesgenerallyresultin moderate,more severeinjuries,and lethalityentailsthe best
optirnisationwith requirementsin both car and its use. The term are also subjectedto
FMVSSunderthe nameof occupantcrashprotectionaimsto providepossiblefurther
developmentsof protectionfor occupantenmeshedwith crashenvironment,andspecifies,
andalsodefinesthe limits,placements,measuresof any instrument,system,or device
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appliedon car.Also, it is wishingthattheseall were capableof servingthe needsand
producingcenterpiecealternativethroughcardesigned.
Theneedfor occupantprotectionare requiredwhena relativevelocityat or about 19
kilometresper hour with an unloadedcar weightof 2,495kilogramsequalsnearly5450
poundsandatanyspeedupto 48kmph,or 30mph(FederalMotor VehicleSafetyStandards,
StandardNo. 201,OccupantProtectionin InteriorImpact,1998).
For moreabilityto understand,the termmustbe distributedin order for occupantsto
encumberinjuryriskintotwo bases:
• Identifyingthepre-crashconditionsor addressingthecrashenvironment,and
• Occupantprotectionwith high determinationin interiorimpactvia an exterioroffset
pulsesthroughinteriorvolume.
2.2.1.CRASH ENVIRONMENT AND INJURY
Crashesarelikelyto resultin eitherenvironmentalcauses,for exampleroad conditions,
inclementanddegradedweather,andotherfactorssuchas driver'sbehaviour,technical
defects,compatibilityand disparitywith other cars, and roles of equipmentbeing not
sufficientlyqualified.All of thosefactorspredominatein awayfor injuriesof occupants.
Almostall crushtrendsby reasonof causalfactorsfrom environmentresultsin specific
locationdeformationoncarbodyitself
2.2.2.DISTRIBUTION OF CRASH TYPES
Trajectoryof impactshallbeeitherin averticalplaneparallelto carlongitudinalaxisor in a
planenormalto thesurfaceatthepointof contact.But, crashtypesor impactmodes,to be
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bestsimulated,arebasicallygroupedby GAD standsfor generalareaof damageandDOF
basedondirectionof forceintofrontaloffsetimpactcrashes,offset,or sideoffsetimpacts,
andrearimpacts,andfinallycrashesasaresultof rollover.
Thecategorizationby objectconnectedsymbolizeasOC is thendividedintotwo typesof
crashmodesascarto carandcarto fullbarrier,or to fixedobjects.
Frontalimpactsare againbranchedinto collinearand oblique(left or right) considering
DOF,andby generalareaof damageinto offset(left or right).The samedistributingis
availablefor othercrashtypesjust mentionedabove(Stucki, SheldonL. & Hollowell,
WilliamT., 1998).
Concernedwith theresearchoutcomesof statisticalsamples,mostpercentagesof crashes
causinghighinjuryrisk arethefrontal.Relatedaddressingaloneis theprimaryobjectivein
simulationtogetherwithanalysing,comparingandtestingof configurationsof crashwhich
willbestrepresentsthe risk of impactseverityfor occupantsas in real world crash
environment(Figure2.1.).
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Figure2.1.Testconfigurationsto simulatecrashmodes.
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2.2.3.SIMULATION OF CRASH ENVIRONMENT
Simulationi conjunctionwith addressing,configuration,testing,and analysingof crash
environmentwhichis subjectedto occupantcrashprotectioncouldbeusedto replicatethe
safetyperformanceof carscurrentlyin use.
In simulationof realworld carcollisionsat laboratories,specifictestdevicesareused.In
respectto nearlyemphaticpremises,firstgroupof testinstrumentsof usein comparingand
analysingto testdataobtainablefromperformingof configurations.And, restsof themare
fixedandmovableobjectsasfull barrier,dummiesandout-ofoccupantsimulatorsinsteadof
driversandside-seatoccupants,andtestcarsin lieuof themselves.Testsareimplemented
fora specificequipment,for testingany system,or any othercomponentor accessory
equippedcarsothatwhethertheyaresuccessfullyqualifiedor not.
Simulationsare also doneby the reasonof developingprototypesof crashavoidance
systems.As developingsuchsystemsin completeeffectivenessandmakingtheirtasksin
immenseefficiencyspecialhardwaresuchastestbedcarsaredesigned.
2.2.3.1.DUMMY RECOGNITION
Dummiesareusedto testsuppressiondevice,suchas inflators,belts,andi.e., so thattest
resultsusingthesedeviceswill be as closeas possibleto thosethatwould occurwhena
humanbeingis present.In dummygroupingtheageandgenderareprimarilyconsidered
and,thentestdummiesdescribedasmaleor femaleinfantdummies,3-year-old,6-year-old,
teenageandadultdummies.
Anthropomorphictestmanikins,alsoknownmostlyas"Hybridm"(Figure2.2.)for frontal
tests,"SID"and "BIOSID" (Figure2.3.)areusedin sideimpacttestsundertheirproduct
prototypenames.Both sideimpactdummies'biofidelitiesfor the responsesmeasuredare
superiortoothermannequins,especiallyfor drivers,areextricableintothreecategoriesized
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byheightare5percentilefemale,50percentilemale,and95percentilemale,respectively.
Hereby,theaverageheightsfor eachcategoryare:
• 5percentilepopulationrefersto oneslessthan1640mm,
• 50percentilerefersheightamong1640-1800mm,and
• 95percentilequalsto over1800mm.
Shouldbedenotedthattheuseof combinationof thosedummiesis higherin FamilyCar
otherthancars.
As namedabove,althoughthosetwo prototypedummieshavetheir gradationsto each
other,biofidelityof themaccordingto testresultsto cadaverassessedto a parametercalled
coefficientofvariationasCVareanalogous.
Dummypositioningdifferentiateaccordingto testingpurposesjust thesameas in a testin
whichthetestcaris, assumed,to be struckon its left side,eachdummyis configuredand
instrumentedto strikeits left sidefor analysingbeingmeasuredaccelerationdatato body
partsfromaccelerometermountedonto ribs, spine,femurand pelvis,or placedinside,
comingmindskullcavity,andanyothercertainpartof bodyof thedummy,andthusfor
specifyinginjurycriteriaandfatalityrisk.
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Figure2.2. Schematicof HybridIII TestDummy.
Figure2.3.Schematicof SideImpactTestDummy(BIOSID Dummy).
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2.2.3.2.INJURY RISK BY SIMULATION
Simulationtogetherwithanalysing,comparingandtestingof configurationsof crashshows
thatinjurieshouldbetakenunderthree-risk-Ievelof injuryasModerateandMore severe
Injuriesin symbolwithMIS 2, seriousandhigherinjuriesin condenseto MIS 3 asone-up
level,andtheFatalInjuries.
8.0%
6.0%
4.0%
2.0%
0.0%
FullBarrier LeftOblique RightOblique
LeftOffset RightOffset
I_MIS 2 0 MIS 31
Figure2.4.Moderateandmoresevereinjuryriskto possiblecrashmodes.
Asfiguredabove,forMIS 2 theinjuryrisk is, somewhat,higherfor mostmajorityof carsin
crashesasidenticalasleftoffsetin portionof about7.6percenthanthosedescribedby full
barrieratarelative6.8%. And alsofor MIS 3, seriousinjuryrisk hasthehighestrateof 3.8
percentthroughfullbarriercrashes,andthereonabove,leftoffsetandrightoffsetgroupings
havelowerseriousinjuryratesof2.1and1.3,respectively.
Justanotherfigurethat explainsimpelledfatalityrisk for variouscrashmodesby test
condition,arelocatedto lower.Basedonthefigurefatalityratesfor leftoffsetgrouping(left
offsetandleftobliqueoffset)resultin higherfatalityjeopardyat0.43percenthanfull barrier
whichisrespectivelyabout0.25percent.If all, givenas figure2.5., considered,the right
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offsetgrouping(rightoffsetandrightobliqueoffset)are fourfoldas likelihoodof fatality
riskthanleftoffsetmodes.
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Figure2.5.Fatalityinjuryriskto possiblecrashmodes.
2.2.3.3.BODY REGION INJURY ASSESSMENT
Inextricablyabove,injuriesto specificbodyregionscouldalsobe separatedintotwo-risk-
levelof injuryasModerateandMore severeInjuriesin symbolwith MIS 2, seriousand
higherinjuriesin condenseto MIS 3.
Risktoageneralbodyregiongroup,thathead,chest,or thoraxor torso,arms,andlegsare
branchofwhich,arefiguredas:
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Figure2.6.Riskto ageneralbodyregiongroup(MIS 2).
1,2010
1,0%
dP
0,8%~ •ill 0,6%~ :
..... ,4l: H
0,20/0
0
Arm
ThoraxHeadL gs
.Left Oblique-Left Offset OAll Frontals
Figure2.7.Riskto ageneralbodyregiongroup(MIS3).
A comparisonf figure2.6. andfigure2.7. showsthatpotentialMIS 2 andMIS 3 injury
haveahigheratesfor legsin left frontaloffsetthanall frontalswith restedbodyregions
havingresemblancesinbothimpactmodes.
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Asshownin figure2.8.,leg injuriesaredistributedinto specificinjurylocation,andwithin
theseinjuriestheankleis mostfrequentlyinjuredfollowedbythekneeandtibia,andothers
leastfrequentlyinjuredarethepelvisandthethigh,regardlessof whethertheimpactis left
orallfrontals.As farascanbeseen,togethermostinjuredlegslocationsmakeup about90
percentof MIS 2 leg injuriesin left impacts.But, as seenin figure2.9., tibia andthigh
predominatetheseriousto fatalleginjurieswithabout45 percento thetibiaandalmost43
percentto thethigh,againregardlessof impactmode.Togetherformalmost88% of MIS 3
leginjuries.
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Figure2.8.Injuryrisktotheleglocations(MIS2).
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Figure2.9.Injuryriskto theleglocations(MIS3).
2.2.3.4.RECOMMENDATIONS
Insomanywords,notregardlessof plottedfiguresabovewithmakingtheword stationary
asbeensaidrecently,thatmostpercentagesof crashesresultingin severityof injuryand
evenfatalityfromfrontalcuttingsthroughleft frontalhasthehighesteffectin localbody
regionof legaswell asthorax.So, to cometo a conclusion,outcomesshowsinnovative
designsthroughcar stylingshouldbe steppedup attemptsto innovativearticledesigning,
systemsdevising,equipmentprojecting,and so on, for helping to avend the dire
consequencesof accidentsandalleviatingtheminfrontalramming.
2.2.4.SAFETY AND THE COMPUTER
Sincethebaremachine,andespeciallyintroducingthenewatlassystemasa partof product
in 1972,computershavebecomeessentialto societyon applicationson new fieldsas in
designof automobilesandits testprocessing.Moreover,in theperiodof beingappliedin
suchindustry,becauseof a car equippedwith a varietyof structuralelementsandtheir
complexity,exactmeasuringandimplementingtheprocesscanbe onlyhunchedusingthe
computer.
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Theuse of computerin automotiveis two ways as eithersimulationor operatingthe
extendeddevices.
Thebasichardwaremachineperipherals,asextendedmachinehardware,arecomplicatedso
asto solvethe functionalrequirementsby developingany numberof packages.The
automobileindustryhas a use for that applicationpackagesfor simulatingor circuit
analysing.Simulationsof bothdesignandtestprocessinggivesuchmanyopportunitiesto
designersand manufacturers.Time saving, solving exponentialnumberof variables,
revealingcalculation,responsivenessareonlysomeof them.
Thosesimulationpackagesare constructedwith softwaresconsistingof predetermined
programmingcodes.
Advantageousof computer,curbingthe extendedinputand outputdevicessuccessfully
duringtesting,improvesthe productionof a car prototypeas lowestdefectas possible.
Sincethecomputerallowsdesignerto minimizeunreasonableallegations,the productas
wellasitstestingresultsinbestmethodacarto benewlymintedup.
Especially,in simulationsthecarcollisionbehaviourcaneasilybeprogressed.In doingso,
therecanremainarestedtimeenoughto achievesubstantialimprovementfor otherareason
carprototype.
Almostallsimulationsafterinnovatinga device,or anysystemareattemptedto measureits
safetyadequacy.Both simulationand performingthe extendeddevices in planned
configuration,the foremostportion of testing is aside body and restraintelements.
Deformationtables,inertialoadingon equipments,yawingmomentor torqueon body,
aerodynamicstabilitywith dragreducingand for other all a computercounteractsthe
unforeseeablecorrupts.
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Forexample,in anyimpacttest,sideor frontal,or rear,andhasonlytimeapproximately70
millisecondsfor collideduration,just for theinterruptingandcapturingthewishingsection
atanycertaingraphic,andat a particularjuncture,CAD systems(or CAS) areessentially
used.Here, a configurationof computer-basedmeasuringgives the advantageousof
repeatability,simultaneouslyanalysing,comparing,determiningthe factorsof deformation
ratioafterfirstcontact,andtestingthestiffuessof doorsanddoorhingesfor all longitudinal,
transverse,andinertialoadcontinuouslyat anylevelgivingtheproxy.Geometry,chassis,
finiteelementhickness,yieldstrength,modulusof elasticityaresetas inputdataor data
sets.As asecondarywayof usingthecomputerin thatmeasuring,capturingprovidesby an
externaldevicesascameras,therestof thejob, completedby extendedbaremachineafter
batchingthedatasetsintothecomputer.Thetestsfor thedeformationzoneof thecar on
leftsidearesignificantlycarriedout.
Apartfromthose,dummyinjurytestingencompassesawiderangeof computeruse.For its
simulation,biofidelityentailmentsandphysicalalgebraicequationssuchas, mass,inertia
momentandbody temperature,are set in the program.The usefulnesshingeson the
parametersto be moreencompassingand moredetailed.In reality,whilst the car being
decelerated,however,the occupant'sjerking gathersspeed.From that point of view,
dummyinjurytestingfor encumberedthelurchingcriteriacouldbe separatedthereceding
behaviourof thecar.Then,theneedyestimationscalculatedandtheresultscombinewith
theeachother.Restraintsystemsusingsoasto harmonizetheoccupanto thecarslowing
downalsohavetheopportunityof testingin simulations.
Verycomplicatedsimulationsareintegratedwiththemechanicaldevices.Simulatoroomis
anessentialmemberof suchsystems.Thoseconstructedon a basewiththeabilityto move
insixaxesandregardedasmovingbasesimulatorwith theabilityto representantecedent
events.It is usedhigWy intenselyin car road test simulation.Since the mechanical
movement,thedriversprovidedto feelthemselvesasif theywerein realworld.
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2.2.5.TESTS
Cartestsat laboratoriesimplementedin an isolatedroom,or in suchareasfor roadtest.
Afteratestwasdone,thespecialworkingoutdisquisitionsareordered.Thoseordersdon't
obligeto,butfor thecertaintyof thecarreliabilityindubitablyshouldbetakenwithall due
care.
Majorityof thetestappliedfor a specifiedobject,andthereliabilityof its results,othersas
verboseshouldbe removedfrom the whole in caseof affectingthe load upon or the
deflectionfthecar.Needlessto say,negligiblepartscouldbenot.
Here,withallgivenknowledge,focalpointsof thetestwill contain:
Outerparts:
• Chassis,onlateral,frontal,andrearramming,
• Doors,onlateralimpact,
• A numberof articlesincludinghinge,latch,andwindshieldandwindshieldmounting,
and
• Uppermostportionof thebody,in theeventof rollover.
Andinnerparts:
• Seatsasoutboardcomponentandseats'anchorages.
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a.Outerparts
a.I.Chassis
Asinfrastructurepartof thecar a chassis,conformsthe stabilityof thebodybuilt on in
probablejunctioncollision.Therefore,relatedtestsare just for realisingto a needto
evaluatehecar'sweaknesspoints.
Inthestrikingoneachdirectionasidethecar,theresistelementsareprovidedto makethe
carphysicallystronger.The frontpartof thechassisalreadydesignedto beveryeffective,
butinsidesthatis notwhatsupposedto be.Theprobabletrajectoryof crushingis shownin
theprojectmodelasfigure2.10.andsupposedto beexplanatory.
Figure2.10.Schematicof theprobabletrajectoryof crushing.
29
Chassiscoveredwitha shapedirectstheimpactforcesoff theinnercompartment.Or, firstit
resiststheforces,andthenmakesa flow directionparallelto thesurfaceof theshape.For
thatreason,shapedesignwith aerodynamicfactorscompoundswith thecharacteristicsof
thechassis.
Inourprojectrendering,thepossibleflow of impactforcesareimitated,andtheinnerflow
riskarethoughtto be ableto catchin mindfor shapingthe chassisandfinishelements
(Figure2.11.).
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Figure2.11.Schematicof possibleflow of impactforces.
a.2.Sidedoors
•
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Orientatedto our project,thestrikingon thereardoorsacceptedthroughcoveringfinish
panelsoneachsideintegratedthebody,sincethedesigndevisedfor a carwith three-door
includinghatchbackmodel.
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Presetsofthetestin sidecollide,theprocedures:
• Removingtheseats,
• Placingthesidewindowsinuppermostposition,
• Keepingthedoorlocked,
• Preparingand positioningthe loading device,which is a rigid steel cylinderor
semicylinderof 304.8mrndiameterwithanedgeradiusof 13millimeters,its longitudinal
axisasin parallelto car'sverticaldirection,andthatdirectionlaterallyoppositeto the
midpointof thejunctionline127millimetersabovetheoutermostof thelowestpointof
thedoor,regardlessof theanyprotectivemouldingassidefenders,and
• Fixingthecarrigidlyverticalto its transverselineor horizontalcenterlineby meansof
attachmentsbetweenthewheelbaselinelocatedontheforwardandrearwardportionof
thewheelcenterline.
Aftertheconditionsachieved(Figure2.12.),simultaneouslytheconfigurationimplemented
(Figure2.13.).So, using the positionedloadingdevicea force-ladendoor takes the
defonnationversusasof 120secondsof pointsin timeuntilthedevicecontinuouslyreaches
upalevelof thedistance457.2mrn.
Duringeachloadingof 55kilogramsperinchin specifiedtime,threetypesof levelarethe
timesforanalysingthedeformationzoneof thedoors.These:
• Theinitialcrashloadingduration,
• Theintermediatecrashloadingduration,and
• Thepeakcrashloadingduration.
Forthefirst,theinitialcrashloadis theaverageforcedeformsthedoorsovera thirdof the
457.2rnm.Thelatteris requiredto deflectthedoorsin initial304.8millimeterof thecrush.
And,thelastappliedto thoseover entirelevelof 457.2 (FederalMotor Vehicle Safety
Standards,SideImpactProtection,1998).
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Figure2.12.Testconfigurationof vehiclefor sideimpact.
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Figure2.13.Loadingdevicepositioninganditsapplicationtowardsthedoors.
Inproject,hedoorssincetheir importanceof usability,suchas easyopening-easyentry
evenbyachild,attheoff-peaktimessimplyto egressthecompartment,it hastheproperties
oflight,enoughdoor-opening.The conceptof beingsmallin sizealsoallowedto directly
reducethefour-doorconcepto theuseof two-doorone.Especially,light-doorenableboth
driverandoccupantstobetterevaluateobstaclesonoff-roadtravelling.
Thetwo-dooris directlyeffecteduseof interiorspace.For instance,theseatsaredesigned
toallowtheoccupanto seatthe rearwithinthe functionof foldingandwhenrequired
simplyslidingforward.
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a.3.Doorlatchesand hinges
Anydoor is in need of the latch and hingeto engageand to lead to the occupant
compartment.A hingeallowsthedoorto havea door-openingareain thepositionof more
than50 percentof its openingto thepointon theverticalandrearwardof theseaton each
side.Evidently,thehingeis ajoint elementfixedon onesideto thecarframe,on theother
mountedontoedge-sideof thedoor,consistingof eithermetalor plasticprovidesthedoor
torotateitssurroundfreely.A latchis themechanismthatlocksthedoorautomaticallyafter
striking.
Componentsof doorsaretestedundertheconditionsby puttinga chargeof dynamicsand
inertiaload.Loadingaimsto measuretheresistlevelsof those.
Loadingsonsidesof longitudinalandtransverseto thehingeappliedatanamountof force
between1135kilogramsand 980 kilograms.The physicalcharacteristicof the hingeis
assumedto benot separableunderthoseloadings.It is veryimportantsuchthatmanyof
perishinghaveensuedafterthe doorshadbeenseparatedandmovedoff fromthe body,
especiallyinrollovercrashes.
Forthecaseof splitting,theroleof latchis higherthansupposedto. It helpsby disengaging
fromthelockedpositiondueto its malfunctionleadingto designdefects.For thatreason,
thesametestaredonefor thatcomponent.In test,lockingbeingfunctionedasin realworld
(suchthatopen-closeprocessis progressedinthenumberof twentythousandtimes).
Inertiaisatendencyof thelatchandthehingesbeingin a positionstill.The inertialoadsof
bothareimplementedseparatelyfromthedynamicload.In tests,a carshallnotfreefromits
completelylatchedpositionundera particularloadingof 30 grams(FederalMotor Vehicle
SafetyStandards,DoorLocksandDoor RetentionComponents,1998).
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a.S.Windshieldandwindshieldmounting
Inefficienttherestraintsystemsarethecasefor joltingthroughoutersurfacein a sudden
brakeor colliding.A windshieldin itspre-modemmodelshadbeendesignatedasa heeding
elementfor airflow,onwardsteeringcontroller.But, withinmanycircumstanceskeepingits
basicfunction,it is improvedentirelyin anabyssfield.It is thefieldthataimsto achieve
protectionforoutingoutward.
Thatisnottheindictmentof ejectingof theforce-ladenoccupantstowardinnermostsurface
ofthewindshieldin lieu of causingseriousheadinjuriesandbeingshearedby glass.To
remedycases,windshieldsareprovidedwith a glazingmaterialthatadditionallyhelpsfor
spreadingtheforcesmoreequallyallaroundthewindshieldcausing,thencethemeresteffect
andbeingunscathedin caseof splittingglassmaterial.
Fortestingtheimprovementsonwindshieldthefollowingstepspreset:
• Positioningthe 50 percentiledummiesat each front outboarddesignatedseating
locations,
• Specifyingthe protectionzone areaby affixingtemplateonto windshieldfor both
controllerandoccupant(Figure2.14.),
• Loadingthecarin additionto itsunloadedcarweightupto anamountof 136kgs,
• Fillingthecanisterwitha solvent,lessthanupto thebrim,betweenlevelsfrom90to 95
percentof itsfullcapacity,
• Inflatingtiresandsettingotherevennegligibleparts.
Implementingthetest,ata fixedspeedrelativeto the48k:mph,accountsfor and,therefore,
entailsthefollowingoptirnisationonwindshield:
• If theoccupantwith its beltedseatingposition,the windshieldsupportspreventing
intrusionoutwardatleast50percentof itsperipheryor mounting,
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• Ifnot, andthebeltinefficient,shouldbeprotectingatthelevelthree-fourth,and
• Bothtakesthewidthof atleast6mm.
For anyintrusionthe mountingelementsare of lead in importance.For stablingthe
mountingsthefixingis consideredto benotdetachablearoundthetemperaturesbetween-9
and43 degreesCelsius (FederalMotor Vehicle Safety Standards,WindshieldZone
Intrusion,1998).
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Figure2.14.Windshieldprotectionzone(All dimensionsinmm).
Intheproject,windshieldis glazedwiththetypesof glass-plastic.It containsof fromouter
to inner,temperedglass, polyurethanefilm with energy absorbingcapabilitiesand
polyurethanefilm with abrasionresistancecapabilities(Duffy, 1996). It reflects the
aestheticalportionof thedesign.Formingit withbody,in open-bodycars,or on fullyclosed
typeswithotherwindowpanesidentifytheshapes.Also, it providesto seethearoundand
deflectsheairflowto the side of the driver. Seeingaround clearly is requiredthe
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windshieldsto providewithwashingandwipersystems.Existingwipermodelshasmounted
on,eitherby one or two pointsonto the hood edgesideadjacento the outersideof
windshield.Althoughtheyhavethe periodof 45 wavingper minute,the systemis still
weaknessto achievefull clearing.As away,wethoughtthata rainsensiblesystemmayuse
sothintransparentelasticmaterialthatrolledup arounda barsecuredfrontroof edge,held
by asideson path using the front pillar hole. The systemfunctionsmanuallyor fully
automaticoptionsby winkinglike aneyeas if it werescanningthesurface.By doingthat,
wholesystemcouldbesecuredunderfinishelementsandcouldbepreventhedisadvantages
of dusting.Sincethe systemcould clearmore areaat one winking and deflectingthe
disadvantageof wavingthatrestrictssteeringsafety,it becomesmoreviablefor thecar.
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CHAPTER 3 SAFETY SYSTEMS
Anysystemthataidsinhinderingaccidentsandusesitsabilityto lessenor to moderaterisky
resultsfromraminjurious,albeitata mortalcrash.Accordingthesearchon crushratesper
countryTurkeyhasa populationof 70%thathadanexperiencewithtrafficrelatedaccidents
atleastonetimein theirlifetimewhiletheothercountriesat anaverageof 50%. Thatalso
showshowutmostimportancearestraintsystemfor occupant,especiallyfor ourcountry.
Veryinnovativesystemsemergedassafecanprimarilybedistributedintotwo groups:
• PassiveProtectionSystemsand,
• ActiveProtectionSystems.
Thediscriminationsof two to noticeare rathermorecomplexsuchthatone memberof
groupcanbecomea memberof anothergroupor, canbedesignedassemi-activeor passive
systemsin proportionto usingof electroniccomponents.Thereforehardwarewhich is
originallyfirst foundedand settledin which category,will be startedexplainingin that
category,withrespecto itsothercharacteristicsbeingassumedapartof it in thatportion.
3.1.CONCEPT OF PASSIVE PROTECTION
ConceptPassiveSafetycontainsbothstructuralanddesignfeaturesthatrequirenoactionby
occupant.Suchsystemscould be put to use as in a wide spectrumof car structure.
Originally,thosesystemsforlornlydesignedto providespecificpurposes.But,bytheyearsit
wasrealizedthatcenterpiecearrangementsof passiveprotectionsystems,althoughin
complexityof both engineeringand design,were multi connectedor integratedsystem
designssuchthatwholepartswouldwork in awayinwhichtheharmonyreachedup.
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3.1.1.RESTRAINT SYSTEMS
Mostlikelihoodof knowingaspassiveprotectionsystems,areoccupantrestraintsystems
emergeaspassivebelts,kneebolsters,andheadrestraintswith seats.Thepurposeof these
equipmentsis to protectsomeonein caseof ejectingthroughtheinteriorsurface.Suchas
throughthewindshield,instrumentpanel,pillars,or sidewindowpansanddoorsof thecar
andto encumbertheirjerksto suchdecelerationlevelsascanbeenduredwithoutexternally
andinternallyseriousto fatalinjurious.
a.PassiveBelts
Primitivetypeof PassiveBeltsis knowingassashbeltnow superfluousthatwasjettisoned
asof 1960. As for firstconceptsof mainpassivebeltweredevelopedthroughthe '70s and
early'80sandcarsoutfittedwith varioustypesof passivebeltsaround'835 by stationary
regulationsin relationto therequirementof passivityin car occupantprotectionsystems.
Withadoptionof passivebeltsandwithinitsstartingusingin carsshowedthattheinjuryrisk
foroccupants,first,significantlymitigated,eventhoughthosehadproducedunreasonable
andunnecessaryinjurypatterns.
Passivebelthasthreetypesof itsconfigurationas:
• two-pointshoulderbelt,or torsobelt,
• two-pointanddoor-mountedbelt,and
• three-pointanddoor-mountedbelt.
Firstproducedmodelof passivebeltstwo-pointshoulderbeltattachedto a retractorat the
consoleandcontainsamouseasmotorizedbucklerunningalongtheroof rail.As frontdoor
opens,simultaneouslythe belt makesits forward movementsto allow the occupantto
ingressor to egressthe car. Whenthe doors closethe belt goesback rearwardto the
windowframeor pillar.But, althoughreducingtheinjuryrisk thebeltfomentsessentially
importantthreetypesof injurypatternsdueto theallegationsin itsdesign.Theseare:
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• Theriskof ejection,aswell it mightbeendedwithdeath,
• Theriskof submariningemergedin frontalcollisionsasthelowerportionof occupant's
bodyforward and outwardunderthe belt, resultsin spinalcord injury and even
decapitationas a resultof occupantto be restraintby his or her neck.To encumber
abysmallyhighriskof injuryandmoderateanadditionalpassivesystemconceptsasknee
bolster,andlapbeltswereintroducedwiththisbeltsoasto allowfemurbonesto handle
theoccupantloadingin afrontalcollisionandto providethesamepelvicrestraint,and
• Theriskof thoracicinjuries,rupturingaortas,andlaceratedliversastheforcesapplied
fromthebeltsto thetorso.
Thesecondmodeltwo-pointand door-mountedbelt assemblyto the front doors by a
permanentlymountedshoulderbelt, or torsobelt.Oncethe door opensthe belt recedes
awayfromtheoccupantfor makingridingon andridingof positionavailable.Thatsystems
isinneedto beprovidedby kneebolsterinsteadsincethesameinjurypatternsincuras in
two-pointshoulderbelt, or torso belt, but additionallythe occupantmightbe totally
unprotectedineventof openingdoors.
Thethirdandlastis a combinationof thedoor-mountedbeltaswell as two-pointwith a
integratedlapbelt,togetherall mountedand anchoredin the door. The belt containsa
buckleinorderforoccupantsto useit aseitherapassiveor manualuse.Suchthatwhenthe
latchisdisconnectedandthedooris itsfullyopenedpositionthebelteasilycanhangonthe
car'sdoorandoncethedoorin itsfullyclosedpositiontheoccupantcanbucklethebeltas
inamanualuse.Theonlyriskof thebeltis to leaveoccupantsin theirunprotectedandfully
unrestraintpositionsin caseof doorlatchdisengagingfromlockedposition(palmer,Robert
M.N.,PassiveBeltLitigation).
Thosesignedproductrisksfor beltsbreakeventheprotectionasa result,andall become
insufficientto providetheoccupantnot to exceedtheimpactprotectionzone.But, should
thinkthatanycarwithanybeltcorrectlyplacedin exerciseof duecareis countedasoneand
ahalfcars.Otherwise,a belthalvestheunladencarweight.So if all considered,it is very
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simpleto correctthatapplicationdefect.Missedanchoringsystemis therein synovialpillar,
orB pillar,a verystructuralstiffarea,nextto thefrontdoorwindowframewherethedoor
isformfittedto, just in steadof in thedoor. In doingso,theeffectivenessi tied.But the
easywayof gettingoutwill belost.
Givinga lead,we recommendbothmanuallyandautomaticallyusethatwherea beltfixed
ontheseats(sincetheframeso rearto thedriver,in project)andan automaticretractor
embeddedasclosedoorlockingpointaspossible,or integratedthelatchsystemof thedoor
itselfTherefore,oncecouldmechanicallysensea movementfrominnerdoorlatchsystemit
tautensthebelteasily.The tighteningaimsto getbodyvelocityslowingwhilstcar being
deceleratedaswellasachievingthetensionatthemomentof ramming.
Thesofteningratefor occupantdecelerationshallmeetthe requirementof 20 gramper
millisecond(FederalMotor VehicleSafetyStandards,SeatingSystems,1998).
Initsmanualusea switchbuttonnota knobdesignatedanareaonthelocusof thesteering
wheelthattightensor loosethe belt tension.The buttonareavery aproposdueto also
contactingthesteeringwheelcablewith engine.It wouldveryeffectiveto be disengaged
fromthebeltingespeciallyin theeventof beingsideimpact,andalsofor comfortin under
weighmoment.Sinceitsfunctionit couldsocalledhorsewhip.Andthesystemaccompanied
withtheengine,asexistingexamples,by a contactingelementasfibberopticcablesinceits
beamflowisinveryjiffy thanothers.
Thestandardsatminimumprovidetheuseof three-pointattachmentwhatarelikelyto even
outwo-pointwithlapbelt.Therefore,andalsowith referringtheconsequencesabove,the
typeofbeltdeterminedin Familycarto bethree-pointbeltwhereoneendof it attachedthe
retractor,mountedon thedoor, onemountedon seat-reclinenearto openingsof the car,
andonesideaffixedtheconsolerightrearmostlocationto thedriver'sseat.For rearward
andfacingforwardoutboardseatingpositionof familycar is equippedwith an integrated
belt.
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b.Headrestraints
Headrestraintsareusedto reducethefrequencyandseverityof neckinjuryin rear-endand
othercollisions.
Underthestandardof FMVSS, a headrestraintcountsas a devicethat limitsrearward
angulardisplacementof the occupant'sheadrelativeto his torso line. The requirements
appliedweight of car not more than 4535 kilograms(FederalMotor Vehicle Safety
Standards,HeadRestraints,1998).
Severaltypesof headrestraintcouldbecountedas:
• Integralheadrestraint,and
• Adjustableheadrestraintwhichalsoregardedasverticallyadjustableheadrestraint,head
restraintinbothverticalandangularadjustment,andself-aligningheadrestraint.
Integralheadrestraintcontainsan affixedpad mergedto the seatbackandhasnot any
abilitytojerkandroundanydirection.
Adjustableh adrestraintconsistsof a separateheadrestraintpadattachedto theseatback
by slidingmetalshaft.Theoccupant,then,takestheadvantagesof adjustingtheheadrestby
movingtotop,bottom,andintermediatepositionsin conjunctionwith angularrotationso
thatangularfixingallowstheoccupanto setcloserto therearmostportionof theheadin
eitherforeor aft position.Self-aligningheadrestraintalsonamedas automaticheadrest
whichfeaturestwosensorslocatedatthetopof thepadthatscantheoccupanto determine
howtalltheyare,then automaticallypositionthe restraintat a high entailed.Another
additionalhallmarkusinga seatbelt attachedto headrestby belt anchorpertormsthe
headrestsowelltoreachitsforteadjustment.
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Bothareinstalledon splitor bucketseatsandbenchseatsinboardcarwith a loftinessat
least698.5millimeterin theirhighestpositionreferencingthe occupantseatingreference
pointorH-point,or SgRP, standsfor seatingreferencepoint(FederalMotor VehicleSafety
Standards,HeadRestraints,1998).
Thosesystemsare designedbasedfor the occupantswho involvedin the categoryof 95
percentilequalsan averageheightof 1800millimetersor over and consideredto be in
7l1.2mmabovethe seatingreferencepoint when adjustedto its fully extendeddesign
position.Theeffectivenessof thoseat reducingneckinjuriesin rearimpactverysuccessful
suchthatboth integralandadjustableheadrestraintsin efficiencyof 17% and 10%.The
differenceis dueto integralsprimarilybeinghigherin respecto theoccupants'headsthan
adjustables(NTHSA, 1982).
Withintheirhistoricalbackground,the forcesto forageoutcomesshowedthatin caseof
being787.4millimetershallowfromoccupantreferencepoint,headrestbecomesmorethan
twiceaseffectivethana 7l1.2mmhighrestraintat a relativespeedof 48kmphfor car at
reducingneckinjury.Again with respectto outcomes,theheadrestraintshouldtakethe
mostconsiderableattributesfor abettersafetyin itsdesignasfollows:
• Measuringeither63.5mmbelowthetopof theheadrestraintor635millimetersabovethe
seatingreferencepointor H-point, thelateralwidthof theheadrestraintshallnotbe
lessthan254millimetersfor usewith bench-typeseatsand 171.45mmwith individual
seats,
• Increasingreclinerstiflhessresultsin diminishingneckinjury,but on the otherhand,
usingplasticmaterialsto a great extendin the seat reclinersavesfor occupant
reboundingvelocity,
• Contouringedgesnotmorethan3.2mmin radiusprecludesanypossibleneckinjuryas
aresultof staticcontactbyahead,and
• Anyheadrestshouldbeconstructedwithenergy-absorbingmaterial.
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C. Seats
Seatsplacedeitherfrontor rearseatingposition,usedasanoutboard-seatingelement.Seat
typesin thecararebenchandbucketwith theoptionsof adjustment,folding,andarmrest
forthefrontandbackpositioning.Seatsarethesnugelementsandit is alsotheequipment
fordecreasingthe forwardslidingin any braking,and a deviceabsorbingthe rearward
collideloading.Sincetheirfunctions,a seatdesignrequiredmuchattainment.
Designfeaturesof the seat,in the eventof rear ramming,are consideredto meetthe
followingneediness:
• Stiffness,
• Containmentandretention,
• Preventingwhiplash,and
• Diminishingreboundvelocity.
Thereclinerstiffnessmitigatestheneckinjuryor whiplashinjuryaswell asa headrestraint.
Theotherfactorof reboundvelocityis metbyusingtheplasticof energyabsorbingmaterial
intheseatrecliner.Reboundvelocityalso lessenedover the surfaceof seatitself, and
supportedbymeansof bumpytexturewithporing.
Theconstructionof stiffnesstakesthe trajectoryof force as base.For an installationof
benchseatintherear,in a seatplaneversustheverticaltorsoline,a stiffstrut,asrigidcross
memberof thecarcassin thehorizontalplaneof the seat'scenterof gravity,is placedin
frontoftheseatbackframefor forwardloading.Just for rearwardloading,a newonefaced
anotheralreadyexisted.Next, a diagonalmemberaffixedon eachsideof thecarcassfrom
thehorizontalcenterlineontheseatingbaradjacento thestrutsin thecentreof thegravity
toapointforwardendof theseatinganchorages.And then,thecarcasswithmembersfixed
onthecarchassis(Figure3.1.,Figure3.2.,Figure3.3.).
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Figure3.1.Constructingelementsbydirectionof impact.
Theinstallationof thebucketor individualsplitseatsfor thefrontoutboardseatingposition
requiredtworigidsupportsasonebaseto thechassistheotherintervalelementamongbase
andseatframe.An additionaldesignhallmarkas suspensionis combinedwith the seating
carcass.
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Here,for no sliding,a material,asgorix,canbeused,whichalsoimmunisesthefilm heat
levelandneverchangeits temperature,andcontributestheoccupantby no absorbingthe
heatcomingbodyso asto reducetheperspiring,andoppositelyto increasethesnug.The
innerelementunderneaththecoverneedbeselectedfromtheenergyabsorbingmaterial.As
canbe seen,the featureshavea numberof convergenceswith the headrestsincetheir
commonsharing.
Theoptionsfor adjustment,folding,and foldablearmrestswith the seatpresentssome
designpropertiesonbodyandfor aroomyposition.Adjustmentachievedbyanadjusterasa
partof theseatmakesforwardandversuspositioningaswell asrotating.The portionof
foldingin thefamilycarusedasa designhallmarkfor emergencea three-doormodel.And
theplacementsof armrestsare lashedonto the side doors, and the rearmostcovered
compartmentpanelswith havingno door-openings.That resthasa securedrigid member
laterally32mminsidethecoversurfaceof thepanelwithaheightof morethan25mm.
Inrespectto childrestsasminiseatsor restings,theirdesigncanbeeitherfactoryinstalled-
builtinchildrestswithrearfacingsystemor add-onchildrestraintsystems.
Factoryinstalledrestsis a built in systemsand installedthe rearwardoutboardseating
positionpermanentlybyseatorientationreferenceline,asfor lattertypeis in a usewithan
attachableoption.Both systemskeeptheinfantin positionentirelyoppositeto themoving
offdirectioninorderto keepthechildsmashingthesurfacesin compartmentimpactzone.
Theentailmentsfor childrestraintdevicearethoughtogetherwithairbagas:
• If a childrestraintsystemis equippedwitha devicethatdeactivatesthepassenger-side
airbagina carwhenandonlywhenthechildrestraintis installedin thecarandgainsa
signal,foratleast10secondsafterdeactivation,and
• Thechildrestraintsystemshouldbe installedin therightfront seatingpositionwith a
continuous-looplapshoulderbelt.
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Inprojectseatsdesignedrotatablefromonepointthattogetheranchoringpointis thesame
locationwith thebelt anchorlocation.It is consideredonly for aestheticproportions.By
doingthat,onebiggestpointon eachseatbackaestheticallyis emphasized.And condensing
adjustabler straintsystemtogetherwithseatbeltprovidesfunctioningtogetherin theevent
ofcolliding(Figure3.4.).
fa
Figure3.4.Schematicsof seatsof DaintyVehicle.
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3.1.2.SIGNALS
Majorityof occupantsis likelyto haveanexperiencewithunreasonableaccidentsdueto the
defectsof product'suseor dueto itscomplexity.Aimingabove,for car'sstructuralpartsto
drawoccupants'attentionadequately,thesignalsarerequiredto meetthestandardswithin
itscriteria,whatarelikelyread,feasible,andcapabilityto presageoccupanteffectively.
Dependingonthestandards,andin termsof letters,useof oneof threesignalsis entailed.
Theseare:
• Caution,
• Dangerand,
• Warning.
Thecriteriaforthethreewordsareasbelows:
Danger:Indicatesan imminentlyhazardoussituationwhich,if not avoided,will resultin
deathorseriousinjury.Thissignalwordis to belimitedto themostextremesituations.
Warning:Indicatesa potentiallyhazardouswhich,if not avoided,couldresultin deathor
senouslDJUry.
Caution:Indicatesa potentiallyhazardoussituationwhich, if not avoided,mayresultin
minorormoderateinjury.It mayalsobeusedto alertagainstunsafepractices.
Themostaproposoneof themforpassiverestraintsis Warning.
Placementof signalwordsareassumedto ableeasilyto seeby occupantsin front seating
positionof interiorspace,especiallyfor steeringcontroller.Most likelihoodof placingthese
signalnotesor designnotesarehighas labelspermanentlyaffixedto the sunvisorsin its
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stowedposition,placedin anypositionwhereonesideof thevisoris in contactwiththecar
interiorsurfacesuchaswindshield,siderail,frontheader,roof,etc.Or couldbeplacedonto
theequipmenti self
Signalwordsplottedonwhereshouldbewithinblacklettersonanorangebackground.Any
messageor informationarearefersto thesignalsshallbewhitein 300squaremillimetreswith
blacktext.
Asforappliancethisrequirementmanyof carmanufacturerswereunderthestandardsto be
movedoverto theirnewdesign,suchas redesignof sunvisors,just for pursuanceof the
standard.Nowadays,pictorialpresagingarebeinghighlyusedas well as signalor design
notes.Thepictogramin blackwitha redcircleandcircleon a whitegroundareconsidered
tobenolessthan30mmin diameter.Thosearerepresentedin thepartof identificationof
controlsand displays.And also signalsare not boundedin this part when it comesm
necessitywouldmentionoverallof thesis.
Whatwehavesaidin termsof signalsis pellucidasin two sampleslabeledon sunvisor or
dash,andchildseatarefiguredbelows:
Figure3.5.Removablelabelondashor sunvisor.
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Figure3.6.Labelonchildseatwherechild'sheadrests.
Justanothersignalis soundedaslightsandbuzzersorchimes.Theseaudiblesignalsarevery
innovativelectronicsystemsconnectedto the passiverestraintsby a cablewithin a
precautionarywarninginterludebetween8 to 12 secondsthat activatesa continuousor
flashingpresaginglightalteringlywith a periodof timeof 60 seconds,beginningwhenthe
carignitionswitchis movedto on or in enginecrankingposition.The mostconsiderable
criterionfor themare, sequencely,to be enlargedlyenoughto presageandlenghtenedly
enoughtohear.
3.1.3.IDENTIFICATION OF CONTROLS AND DISPLAYS
Oncedrivergetson a carthecommunicationbetweeneachotherprovidedby existingof
means.It is theharmony,oneof whichsupportsauxiliarycontrolanddisplaymeansareby
words,abbreviations,symbols,and by illuminations,whetherthey are mountedon
dashboardandonanycertainlocationaroundheadform thatthoseall facilitateselectionof
that,areutmostseriousnessto the steeringcontroller'sattention.Or the others,suchas
accelerator,clutch,aroundseatingpositionneednotbeidentified.
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Definedwordsor abbreviations,andillustrationsof themeansarepresentedin figure3.7.
andfigure3.8.wouldbehelpfullyusefulfor corningexplainings:
COlumn' Column2Column3Column4
Hand Operated COfItrois
IdenHlying Words
ldenti/ylfl{;Illuminationor Abbrevfaffon Symbo
••••s ••.lJit"ng Swlch
Ugh".'(J-5---,..
Heacf~ andTaillamps
IManulacl ••••Qotionl2
(Manutac::urerOpIion)2
--
Horn
HofO~4---
Turn SOU'"
¢¢3--- S---
Haza,d Warnmg
HCllard
~sV••
Signal
W_W;ping
Wlpero-WlpB\.\7V••System
WtndshieldWa.shing
asher or Wash
~V••
,..m
I
Windshield Washing
Wash·W,,"
~
and Wiping Coni>Ined
Of W et·Wipef
IleatlngllfldaAJr
F .Ir
or &5V••
C<lndttion gFan
WndsNeld Oohosong
Defrost. Defog
\ffiIYeslNlogyw.gS~lern
orDef.
ReEl WfKk,w Delrosllng
~ arDefrost
and IlotogJono s"t •••
R..,llofog. Vo>
R.a, Del., orR-Def.
1c»n116c.won,SId. 'D(J" 2Marker and or
~'arlt.E!fLaI11l8
- -S
V••
Cl8alance~
or MKLps,nual Choke """.-~EngIne Slan Et9n Sl nt--I top I'909 top!VesHand Ttwottle TtvOl\k1--Automabc Vehce Speed (Uar_rlJp iolJ)-Y sMealing a•..•:1Air Condilionrlg (Mar fac ••.•••Ootionl(Uaruf ctur&r Opti n)V••S
Figure3.7.Identificationandillustrationof controls.
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Column! Column 2Column 3Column 4Colu n 5
Display
Telltale
Identifying WordsIdentifyingIlluminationColor
or AbbreviationSymbol
Tu," Si9na'
Green
A1sou.¢~1Telltale Fl.'VSS 1086---
Haza.rd Warning
Also see
!fA2Tollale
l.<V S108
---
6
So.'8eI!
7Fa""" 8eltsor
~~~
Teitale
---FastenSeateels
or
--
Also see FMVSS 208
Eui! Lilli! ~BU
--reNtale Fuelor----------- - ----- --------
Gauge
Yes
Q!! pressure
---TeII'aIe Oi~----------- --------Gauge Yes~~ -~----llta" r.".,----------- . -G.ugt) ~Y.s.E I!niI~ Vows. Qlarge8T l lo ------------ orAt!l> --------auge oHogll/lE<1m Bl e OfNS()seeD6Tell1a" Gre n4 FlAVSS 1088lakeSystem 6Red4 Brake, Also seaFlAVSS IOS and 135 -Ma!I!mriIIw III _ Ani-lock.Yellow or SS. Als seeAn.Lodc: or Fl.<VSS lOS and 135------._.-- ---------- -- - -- - _.--V,nab" Br,ke YellowBrake ProportionOlg,--proportioning Syslem 6 Also see FMVSS 135Parting 8r(lke Parte Of Parlaog Brale.Applied 8 Red·Al o see FlAVSS 105000135Ualh.lCiJoo !J ABS, tAntiock, T il rYoIlow A , or T _r Anlilocl.Anli-Lod< "'Iso see FlAVSS 121Brake AIr PteSSlM& Brake Ai,Posilioo TeltaJo Also s e FMVSS 121Speedo el.r MPH and or kmIh 5esOCkmete ___ 3jAutomahC Go., PosohOn Also s e FlAVSS 102
Figure3.8.Identificationandillustrationof displays.
• Firstoff,anycarhand-operatedcontrollistedin column1of figure3.7.shouldidentified
eitherbya symbolor substantiallycongruentin formto thatdesignatedfor it in column3
ofthatfigureorbythewordor abbreviationshownincolumn2.
• Eachof somefor whichno illustrationis shownshouldbe identifiedby theword or
abbreviation,and
• Anyforwhichadditionalwordsor symbolsshouldbespecifiedby designer'sdiscretion
as''Dss.Option".
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Thoseplottedsymbolsandothersaresettledin aposition,theyshallbeeitheronor adjacent
tocontrolsanddisplays.Regardingvisibilityandaccessibility,theirperceptivenessmaybe
uprightor not to the driver.Identificationof somehand-operatedand all foot-operated
controlsneednotappearto thedriverperceptuallyupright,exceptinclude.Thisrequirement
aresubjectedto followings:
• A masterlightingswitchor headlampandtail lampcontrolthatadjustscontroland
displayilluminationby meansof rotation,or anyotherrotatingcontrolthatdoesnot
haveanoff position,
• A horncontrol,
• Turnsignalcontrolwhichis operatedin a planeparallelto thefaceplaneof thesteering
wheelin itsnormalsteeringpositionandwhichis locatedontheleftsideof thesteering
column.So that,it is thecontrolonthatsideof thecolumnnearesto thesteeringwheel
faceplane,
• Automaticarspeedcontrollocatedonthesteeringwheel,includingthesteeringwheel
hubandspokes.
Identificationeachfunctionof any control,suchas speedcontrol,heatingand any air
conditioningsystemcontrol,andfor theextremepositionsof anymeansoperatesa function
overaquantitativerange:
• Eitherinawordor abbreviation,or
• Incolourcoding.
Extremeexamplesfor eacharea switchhasthreeadjustmentsfor heat,defrost,andair-
conditioning.Sinceeachpositionregulatesa differentfunctionmustbe identified.And a
slidelevercontrolsthetemperatureof theair in thecarheatingsystemovera continuous
rangefromno heatto hot. Sincethecontrolregulatesa singlefunctiononly theextreme
positionsmeetidentificationby meansof words,or color in whichhotextremespecifiedby
thecolorredandthecoldpositionbyblueof colour.
On displays,as can be seenin the relateddocumentof figure 3.8., two definitionsare
availableasgaugeandtelltale.Both areveryfunctionalwhenthetelltaleusedin conjunction
witha gaugesuchthat it neednot be any identified.The definitionof any displayare
consideredto be visibleto the front left seatingpositionand appearto that position
perceptuallyupright.
Telltalegivesawayinformationthatwould not noticedby the driverpositionedinfront
seatingwhiletravelling.If theinformationmeasuredoveranextremelevelthesystemhasa
usefor originatingwarningthe driver.To warn a light emittedby tell-talecalledas
illumination.To be effectiveof bothtelltaleandgaugedisplaysshallbe capableof being
illuminatedin aconditionwhenanymalfunctionincurred.
TIluminationof eachgaugeor telltalecheckedwhenthe headlightor ignitionswitchis
activated,or duringthebulb-checkuponcar starting.This is a prerequisitesafetystepfor
controllingthemeanswhetherbeingsuccessfullyfunctionedor not.Sourceof illuminationin
thecompartmentof thecaris forwardof atransverseverticalplane110.6millimetersor 4.35
inchesrearward riverseatingreferencepointwiththeseatin its rearmostalignedposition.
Thesourcehascapableof illuminatingwhilethecaris goingdistance.
Anyinformationfromanysourcefor telltalesandgaugescanbesubjectedintoonecommon
displayalsonamedreadinessindicatorin lieuof spreadingto relatedmeans.In thisconcept,
telltalesforthebrake,highbeam,turnsignal,tirepressure,radardistancewarningin related
totheautomaticsteeringusingimageinformation,andsafetybeltexceptduringitsfastening
maynotbeaddedon commonspace,but the othersmustbe encompassed.Information
printedon displayseenas eitherrepeatedin sequenceor indicatedby visibleof being
selectedbythesteeringcontrollerfor viewingaswell asa functionof abortion.For example
anairbag,forbothdriverandoccupant,deployedmanuallybyanon-offswitchsystemmust
monitoringandwarningtheoccupantin anunilluminatingvisibility.And for beltoncethe
ignitionswitcheitheron or startposition,simultaneously,couldemitthe informationlike
tauteningseatbelts.
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3.1.4.FLAMMABILITY
Beforecaseof anyfiringoriginatingin theinboardcarfromsourcessuchasoverheatingof
interiorcompartmentcausingby sunlight,or the causesas cigarettesand matches,
flammabilityof anymaterialanycomponentsof caroccupantcompartmentbuiltup needto
meetpredefinedrequirements.Fulfillmentof burnresistanceto anyflammabilityfor a caris
cometothinkof eitherinterioror exteriorcomponents.
Asfirst,in compartmentsof allmotorcabin,trunk,andinnerareaof anyplaceto whichthe
occupantdirectlyin contactor wherestaticallycontactablesurfacesareobtainedseparately
listedbelow:
Seatcushion,seatbacks,seatbelts,headlining,convertibletops, armrests,all trim panels
includingdoor,front,rear,andsidepanels,compartmentshelves,headrests,floorcoverings,
sunvisors,curtains,shades,wheelhousingcovers,enginecompartmentcovers,mattress
covers,andanyinteriormaterials,includingpaddingandcrashdeployedelementsthatare
designedto absorbtheenergyoncontactbyoccupantsintheeventof acrushing.
Forlatter,finishelementsor coveringpanelsas well as usedmaterialto preventfrom
corrodinganddegradationof surfacecolourcausedby sunlight.
3.2.CONCEPT OF ACTIVE PROTECTION
Dependabledrivinggetsthecarto go smootWyaswellasminimisingthedefectsby noticing
thepossibilitiesbeforecaseof occurrenceof accident.Such protectioninvolvessystems
withinnovativesafetyfeatures,suchas visuallyimpressivedriver informationsystems,
advancedcarcontrolandcrashavoidancesystems,for example,in termsof handlingand
brakingabilitiesof thecarandergonomicallycorrectlymountedcontrols.Thosesystemsare
alwaysbeingsignificantlyimportantas longasthecarsaregraduallygettingmerestin their
sIZe.
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Wearethinkingof examiningsomepartsof activeprotectionsystemsin chapter4 while
explainingtheproject.
3.2.1.AIRBAGS
Air Bag ProtectionConceptapplieson car as head-onprotectionsystemsalso called
SupplementalRestraintSystem.Originally,it hasfoundedasa veryinnovativehardwareto
eliminatetheneedfor seatbelts.However,the requirementfor beltsis provedandstated
undertheenforcementof standards.Then,airbagsbecamesecondaryeffectiveprotection
systemsthat hingeon seatbelts.Normally,the airbagis securedin the steeringwheel,
entirelyforward driver seatingposition,in the areaso-calledforehead impactzone as
dynamicallydeployedprotectivesystem.
Or,incaseof thepassengerside,crashprotectionby inflatablerestraintsystemsasairbag
placedin a positionrearwardof thedashboardin whichthedashboarduppersurfacemore
than125mminboardfrom thejunctionof the panelattachmentto the body sideinner
structure.Or, thesurfacenot closerthewindshieldstaticallycontactableby theheadform
(FederalMotor VehicleSafetyStandards,OccupantProtectionin InteriorImpact,1998).
Themodemairbagscompriseof two elementsasgasgeneratorandtheairbagitself The
generatorencompassessodiumazidtabletsin a steelcanister.Theothercontainersavesthe
airbagasfolded.Oncethesystemactuated,simultaneouslya chemicalreactionconvertsthe
tabletsintonitrogengas.Then,thegasleaksfromthecanisterandinflatestheairbagat a
speedofabout30okmph.Theneededtimefor thisprocessis approximatelya-halfsecond.
Inflatingwitha speedof nearly300kmphfomentssomeseveralinjuryon occupant'shead
includingneckwithsomeportionof uppertorso.For anoccupantespeciallyundertheage
of twelve,it is most likelihoodof giving irreparabledamage.For that reason,it is not
permittedtheoccupantsto sit front seatingpositionnot lesstwelve,includingagetwelve,
unlesstheadjustableseatis recededasfaraspossibleof its longitudinallyrearmostposition
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witha childrestraintdevice.Additionally,it is betternotto placeanyobjectsovertheairbag
orbetweentheairbagandtheoccupant,andnotto sitor leanclosetheairbag.
Intheproject,useof airbagsinbothfrontandrearcompartmentsideis ontenpointsto the
vehicle.Therateoffront sharesthe60% of allandotheris appliedon foursides.For design
criteria,successfullypreventingoccupantsfrom sidesandhead-onacceleration,sidesone
couldbeappliedon seats.Easyattachment,beingnearesto theoccupantsandapplicability
gainseffectivenessand maximumprotectionratherthanthe one securedin roof rail or
frames.
3.2.2.CONTROLS AND DISPLAYS
Facilitatorelementswhereoncorrectlyfurnishedis foremostimportanceof reducingthe
eventof crushesthatarelikelyto happenby diversionof thedriver'sattentionfromdriver
mammothaskandtherebyfaultsin selectingcontrols.
Forahumandriveraftersensingcrashpossibility,thetimefor bothlatencyandresponseis
asof 1.0second.Consideringthatnumericaspect,theutmostneedinessof placementof
controlsanddisplaysis comprehended.
By theway,standardisedcontrolsaredefinedbyuseof bodyregionas:
• Hand-operatedcontrols,
• Foot-operatedcontrols,and
• Displays.
Hand-operatedcontrols countedas steeringwheel,horn, ignition,headlamp,tail-lamp,
turn signal,illuminationintensity,windshieldwiper,windshieldwasher,manualtransmission
shiftlever,windshielddefrostingand defoggingsystem,rear window defrostingand
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defoggingsystem,manualchoke,driver'ssunvisor,automaticarspeedsystem,highbeam,
hazardpresagingsignal,clearancelamps,handthrottle,identificationlamps.
Servicebrake, accelerator,clutch,highbeam,windshieldwasher,windshieldWiper are
includedintothecontrolsbyfoot-operated.
Asfor the displays,placedontodashboardareasspeedometer,turnsignal,gearposition,
brakefailurewarning,fuel,enginecoolanttemperature,oil, highbeam,electricalcharge.For
minirnisinggoofs,or maximisingthesafety,of selectingcontrolsandfor a betterwatching
thedisplayswhilststeeringpositionoperativewordsfor eachareentailedasbelows:
• Visibility,and
• Easeof accessibility.
Visibilitynotonlyprocuredbyproperplacing,andalsoit is obtainedtogetherwithor alone
symbols,words, abbreviations,and by illuminationsthat are all discussedin part as
identificationf controlsanddisplaysof chapter3. Hence,here,the operativewords are
beingmentioned.
Controlmeans,for meetingthesafetyrequirementsaredesignedfor providingat leasttwo
levelsof brightness,oneof whichis pellucidlydiscernibleto a driverwho hasadaptedto
darkambientroad conditions.Besides it, meansare devisedoperablemanuallyor
automatically.If adjustingbetweentwo extremelevelsaredirectedby automatically,then
controlequippedwitha deviceto restorethevisibilityin theeventof identificationinvisible
tothedriver.
3.2.3.ADVANCED SYSTEMS PROVIDING FOR CAR SAFETY
Beforethecardrivingtechnologyelectronicallywassupported,thesteeringcontrollersmust
hadbeenat vigilanceonly by their senses,and concentrations.But electronicelements
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havingstatedto usein cartechnology,theystartedto dispensewiththeircommonsteering
habits.Nowadays,theadvancedsystemsbecomesowidespreadthatevenfor theenginethe
electronicircuitsarebeingused.In numbers,theelectronicomponentsareatthelevelof a
quarterportiononthetotalmanufacturinginthelastdecadeof theyear2000.
Aftertheadvancedsystemshavebeenenvisioned,gatheringneedsto beamthesolutionsare
intendedto do.Proddedbythosereasons,monitoringdriver'sownstateof fitness,enhanced
driversituationalawareness,advancewarningof potentialdanger,emergencycontrol,for
theoccupants,to interveneandto assistthein a imminentcrushing,andautomatedriving
orautomaticsteeringprocesssystems,arethecarsequippedwith.
It issignificantthatmonitoringstateof fitnesscouldbecaredwith theadjustableheadrests
andseatingsystems.Advancedwarningof dangerarethoughtto be ableto monitoron
commondisplayas mentionedin samechapterof 3.1.3. identificationof controlsand
displays.
3.2.3.1.I. T.S
The subject precisely representstwo important Issues III automotivetechnology:
improvementin safetytechnology,more preciselydwindlingin disturbancesbasedon
productrisks,or itsconverseproductsafety,andgivingriseto transportationefficiency.
Inviewof technologicaldevelopments,therehavebeenmanyeffortsaroundto thamethese
problemsby applyingimageinformationprocessing,traffic controlmanagementsystems,
crashavoidancesystems,and automaticcontrol technologyon cars. This approach
commonlyknownas 1.T.S, standingby IntelligentTransportationSystems.Here, we are
frequentlyconcernedwith thefirstportionof thatunderconjunctionto automaticsteering
withimageinformationprocess.
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3.2.3.1.1.AUTOMATIC STEERING USING IMAGE INFORMATION
Envisagingacarto beingdesignedwithapropertyof a self-guidedsystem,togetherwiththe
driver,makescompriseof a two-tieredsystem.It is abundantlyclearthatbothmanualand
automaticsteeringapproachtakethe injuryjeopardiesdown, which enablethe fast and
reliableacquisitionin cartechnology.Hereby,it will makeusein conversethetechnology
moreadvantageousfor humanmass.
Theapplicationof automaticsteeringsystemontoa carmainlyorientedto thetwo factors
thatis adjustmentof steeringor directionandspeedcontrolof a car, bothbasedon the
informationprocessing.Sincetheextricablerelationshipbetweentwo thingssteeringangle
andlateraldeviationof a car,it is necessaryto controlthedirectionusinga proportionaland
differentiale ementin orderto followthetrajectoryin a constraintmanner.Whatwe have
presentedthatachievethisusingopticalflow andpositionof two lanepartitionlinesoneach
sideoftheroad.
So,eachfactoris implementedwithindependingon thealgorithm,whichusessolelythe
horizontalcomponentof theopticalflow. Wisely,for speedcontrol,in straightpartsof the
road,apredeterminedmaximumspeedcontrolcommandis performed,andin curvedparts
thespeedis controlledusingan algorithmusesthe imageinformation.However,this in
contrastto the algorithmusedin the past,which were basedon the thingslike lateral
accelerationa dlateraljerk concept.
Thatsystemis a great effectiveat night departuresituationsand inclementweather
conditions.Sincethesystemsensesubtletheboundaryof theroadon eachedgewhichthe
drivernormallycannotperceivethesystemaidin perceivingandclearingroadsides.
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3.2.3.1.2.CRASH AVOIDENCE SYSTEMS
Theprocessingof crashavoidancesystemsresultsin summoningup theawarenessat the
momentof sensingthe crash possibility.In this senseis expectedto make a close
coordinationbetweenthecontrollerandthecar,increasingsafetywhilephasingoutnegative
influences,andto makereduceslowflowingfrombeingtightlyjammed.
Firstoriginatingof the avoidancesystemsaftermanyresearchesby testing,simulatingon
carsareachieved.And, in manycircumstances,theconceptof testingtheconditionsin real
environmentby applyingeitheradatagleaneror dataspoolingsystemsreasonedbasicmodel
ofsuchsystems.Now, it is asuseddataacquisitionsystemfor assessingtheenvironmental
parameters,interpretingthe consequences,anddetectingabnormalsituation,shockingup
thefaultsoncommondisplayasa result.In common,suchsystemsfor makingsureestablish
howto reactfor awareof beingenmeshedusedexistenceknowledgebasesgeneratedfrom
theoutcomesandmustkeepits developmentscarryingopen-enhanceddataitselfin making
ofcontemporary,andfor thepurposeof utilizingnewfunctions.
Beingeffectiveand servethe need efficientlyan avoidancesystemmust be in exact
interfacedwiththedriver.A widerangeof zeroingin on identifyingthedriverbehaviourat
thejunctureof colliding,optimizingthecountermeasuresfor controllerandbeingcontrolled,
andoverresultingon steeringworkloadthatare all put to designand to developsuch
systems.But, howgreatattentionbroughtfor enhancingthosesystems,firstmustbeinduce
thedriverto obeytheirresponses.
Foracar,two-tieredwithusingadvancedpresagingpackedsystems,arebranchedinto:
• DriverStatusandPerformanceMonitoringSystems,
• IntersectionCollisionAvoidanceSystems,
• LaneChangeorMergeCollisionAvoidanceSystems,
• RearendCollisionAvoidanceSystems,
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• RoaddepartureCollisionAvoidanceSystems,
• Systemsfor AssessingTheCarMotionEnvironment,and
• VisionEnhancementSystemsforNighttimeandInclementWeather.
Brieflyfor all,
DriverStatusand PerformanceMonitoring Systemsarecarryingtheconceptof a car-
based evice.It peersatthecontrollerperformancewhiledepartureposition,monitorsthe
dataof statusandperformance,andinthetimeof detectinganyfaultsor driverperformance
degradationsystemprovidesa signalto warnto takeover controllingfromthe steering
controller.
IntersectionCollision Avoidance Systems,as a conceptualsystem,is the gatheringof
knowledgebasedon the analysisof predominant-casualfactorsof intersectioncollision
problemsize.
LaneChange or Merge Collision Avoidance Systems,as a viablesystemwith its all
countermeasures,assiststhedriverwithzeromistakefor carryingoutlanechange,merging,
andbackingmanoeuvres.
RearendCollision AvoidanceSystemsseta responseto requirementsof bothhumanand
car,usingbackwardelementscontains ensor,processor,andvisuallyimpressivesubsystems
asdriverwarning,interfaceof system,and control elements.The systemorientatedto
countermeasuresystemsbeingself-containedand,havingeaseof attachmentwithinthecar
andcapabilityof cruisecontrolasotherwiththedatasets.
RoaddepartureCollision AvoidanceSystemsusesthesensortechnologyto detectionof
roadwayor laneboundaries.And with gathersthe informationbasisfromtheunpredicted
swerving,somersaulting,andejectingfromroadpath.
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Systemsfor Assessingthe Car Motion Environment areonegroupof otheravoidance
systemthatquantifiesthespecificmovementa carexhibits.Oncethesystemsensesobjects
andotherdrivingenvironmentalfeatures,andthenrecordstheirlocationin thefieldof view
relativeto laneboundaries.All abilitiesin conjunctionwith the reactionto othercars,
backingandforwardmanoeuvreand,with lanechangingtrajectoriesenhancethe driving
performance,regardingoutboard-elementsafetyrequirements.
VisionEnhancementSystemsfor Night timeand InclementWeatherratesclearanceof
road,visibilityof pedestrians,andmakesubtleobjectsbeableto seenin unwishingroadand
weatherconditionsbysupplementarycomponents.
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3.3.REQUIREMENTS IN COMPLIANCE WITH SAFETY
Safetytermis onlyoneof allrequirementsa carhasto beequippedwith.Therefore,theidea
isthata car,whichwill produceup,mustconsiderits interrelationshipwithperformanceand
useablespace,comfort,noise,fuel consumption,trafficin urbanareas,andcost (Figure
3.9.).Sincethe subject"trafficin urbanareas"hasalreadyexaminedin the chapter3 of
3.2.3.advancedsystemsprovidingfor carsafety,will notmention.
I
Figure3.9.Interrelationshipbetweenrequirementsin compliancewithsafety.
3.3.1.COMFORT
A familycar labelledwith the premisesafetyit shouldmeetrequirementsof comfort.
Definedasphysicallyrelaxingandcontentingthatarenot a feelingof painor unpleasant
sensation.Therefore,comfortpartlyhingesonspacewheretheuseabilityis optimum.
Occupantinfrontor rearsidesof thecarcompartment,thefactorcomfort,orbeingin a snug
positionstartswithitsseatingdevice.And goingontheequipmentsexistaround.Adjustable
seatingsystems,coveringmaterials,seatsuspensions,carbodyform,occupantcompartment
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air spacefreshness,humidity,and the averageheat temperatureinside compartment,
suspensions,andallotheracceptabledesignfeaturesmeettheanatomicalneedinessmustbe
inexactconformitywithoccupant.
Sinceduringtravellinganoccupantintouchwithseatingelements,anddueto breathing,the
innerareahumidityandtemperatureriseup andrateof oxygenrisesdown.The film area
amongthehipandseatoutersurfacemustbeboundedin a constantlevelasnearlypossible
asbetween19.0and26.0degreesCelsiussothattheoccupantstaketheirshortor evenlong
travelwithoutfellinganydiscomfortandennuicausingbyperspiring.For thehumidityand
airfreshness,thecoolingsystemmustbe appliedin occupantcompartmenton instrument
paneleitherautomaticallyor manuallyby rotatingor pushingon-off switchbutton.The
climatemustallowthehumanbodyto beatanyhumidityfrom10percento 70percent.
Assigned,oneof importanceof the comfortelementsareas suspensions.Whenthe first
wheeledtransportationsystemswereintroducedaround3500B.C. it neednotcontaina high
comfortdueto aimingatcarryingtheloadsonly. But, theneedfor thereducingtheshaking
startedwith smoothingtheroadsurface,andfollowedby insulationof thebodyworkfrom
theroadwheels.Then,in its developmentperiod,firstexamplesappearedasa systemthat
wouldbasethemodemspringingsystemsbeingcalledsuspensionis just like anupturned
table.And it functionsonlyto movebodyandwheelseparately.The conceptwasreplaced
by bigC-shapedspringand it is phasedout by poweredcar developmentschangingto
ellipticallyshapedone.
Initially,theprinciplesof thesuspensionsi to makekeepthewheeladjacento theground,
andto achieveextremeinsulationfrom the vibratingresultingfrom irregularmovements
whenhittingabumpysurfaces.Shockpressuresin thosesituationsmovethewheeldirectly
upwardor makethe wheelsprungandthenmovementas momentumtransferredto the
chassisandthebody.Themovementupwardturnsbackbythecarbodygravityso sharply.
Therefore,springsare placedbetweenthe wheeland chassissincemovingupwardless
ratherthanwheel.Theutmostimportanceof thesuspensionis beingdesignedconsideringits
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movementfrequencybeingcoincidedwiththefrequencyof thewheel'sverticalacceleration.
But,significantly,in thataccelerationtogetherwithwheel,theforcecouldexceedthelimits
enoughto lift thewheeloff theroad.So, thesuspensionsarenot onlymadeof springsbut
alsoit containsthedampingdeviceusingthefrictionto dissipatetheforceor energy.
Strutsas,usedhere,hydropneumaticsuspensioncomponentsareattachedto thechassisby
itsupperendandaffixedatthelowestto thecarcassof thetire.To fix andnotto swingthe
springaroundstrutuseda heliozoanbase.The conceptualdesignof thesuspensionsystem
eitheractiveby addingan actuator,a pump,an accumulatorand an electronicvalveor
passiveoughtto removetheverboseloadsfromthecarattheshortestimeaspossibleby
tires.Hence,how importanta suspensionfor drivingstability,is realizedespeciallyin the
eventof inefficientof distributingand condensingload on eachaxisaroundtire (Figure
3.10.).Suchthat,it will makeat leastonesideof thecarcollapseandprobablywill ensuea
rollovercrashwith verya familiarconsequencesof jeopardyasa resultof malfunctionin
veeringa curveontheroad.
Figure3.10.Schematicof effectof suspensionsysteminFamilyCarin side-bisectedview.
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3.3.2.STREAMLINlNGS FOR NOISE, FUEL CONSUMPTION, AND COST
a.Noise
Noisethroughthe insidethe compartmentdependson thebody itselfor thecausesfrom
environment.Husky noisesandcrashsoundsemittingfromthe around,cracklingcoming
fromthemotorcabin,wind noisefromaerodynamicineffectiveness,inefficientsuspension,
transmission,andnoisesof tireswhenmovingat a crackingpacethatalmostallvibratethe
bodyby creatinga secondarysoundsource,disturbthedriver,andmayensueto loseyour
drivingconcentration.
Additionally,thefactorof comfortrequirespullingdownthenoiseto anegligiblelevel.
Thenoisethroughthecompartmentof thedriverradiatesouteitherby windowanddoor-
openingsor by connectionso calledbridgesbetweencompartmentandcar components.
Sincethenoisesradiateoutfromthemotorcabinusingthespecifiedways,scatteringof the
wavingof thenoisescouldbecutoff via encapsulatingengineitself,coveringinwardhood
usingnoisesuppressionmaterials,andby placinga platformunderbodyfromthecabinto
theexhaustmanifold.
Theotherveryeffectivewayto getoverthenoiseproblemis to usea noisealternatorthat
makesthenegativecopyof thesoundfromtheareaof noisefieldandthensuperimposes
thatnegativewaveontothe origin.In the end,themicroelectronicsignalspull downthe
noisezero,in conjunctionwiththeaccuratelyrecreatingthesamenoisearea.
Thefactorvibrationbeamsrepeatedsmallshakesandmovements(Figure3.11.).In most
cases,emanatingfromair, roadconditions,andalsofromthenoisesources,it drawsthe
steeringcontroller'sattentionout of concentrationand makesphysicaldiscomfortsas a
consequence.
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Fordiminishingthevibrationon car,theaerodynamicfactorsandthesuspensionsystemare
requiredto haveextremelysolved.You could seethe devisedsystemfor aerodynamic
needinessto beinformedpeerintochapter4 of 4.2.1.1.aerodynamics.
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Figure3.11.Schematicof vibrationfactorinthecar.
b.FuelConsumption
Onceacarhademerged,simultaneouslyreamsof fuelsystemhavebeendeveloped,andalso
now.Most probableonesare regardedas oil and gasolineor benzineobtainablefrom
petroleum,ethanolfromnaturalgas,comasethanol,watersupplyenergysourcessuchas
electricity,solarenergyfromsun,andhydrogen.
Gasolinea well learnedfuelsystemaroundtheworld.Nowadays,almostall carsproduced
withanenginesystemusesthatfuelastheenergysource.But,useof sucha sourcehascons
aswellasitspros.
Firstoff, the role of gasolinein atmosphericpollution accountsfor the portion of
hydrocarbonatanyamountof around50percent,carbonmonoxideasclosetherangeof 60-
unit,andnitrogenoxideemissionatthelevelbetween40 percentand60 percentin theair.
Besidesthose,thecontinuouslygrowingin thenumberof carusingthatfuel,especiallyin
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theindustrieshavingleastcleantechnologies,wouldmakethegreenhouseffectin theairas
wellasits lifethreateningeffects.Thephysicalandfinancialpropertieshouldcomparewith
theotherenergysources,theconsumptionlevelaccuratelyseemslower,andthecostsare
paronwitheach(Mason,1990,pp.SP-869).
Methanolandethanolsourcesalthoughthesamecostwiththegasoline,a carcouldbeonly
achievedattheamountof mpg,standsfor milepergallon, a halftimesmorefor methanol,
andtwofoldthefuelfor ethanol.
Producinga carcompletelyuseof electricin theformof electricity,theprosaddeditsprofit
statementas savingthe energyaround30 percentof primaryenergy,althoughproduces
harmfulemission.
And,asfor thehydrogen... It isthemostenvironmentallyfriendlyenergysourcethathasa
carefulconsumingof theenergyasof 2 witha half Thehydrogenreformedfrommethanol
on-boardusingadvancedfuelcell.Thatcostlyadvancedsystemswouldbethefutureenergy
sourcesincethemajorityof solarenergyasitsbiggestalternativeis thoughto beusein the
agriculture.
Youshouldlook for moreinformationto thechapter4 of 4.3.1.3.engine.
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CHAPTER 4 PORING OVER A CASE
4.1.AN OVERVIEW OF PROJECT
Underthedefinitionsfor creatingtheconceptfamilycarwithinlimits,theprojectaimsto
presentmostappropriatemodel,andassumesto allowthepersonto driveit andto travelin
safestposition.
Asintroducednotablesafetyrequirementsfor thecaralmostoverallpartsof thetitle,here,
theprojectwill be discussedwith its designcriteria,alsobenefitingfrom technicalterms
definingitsmeanings.
In theeraleadingup to FamilyCar Concept,naturally,therehavebeenin an increaseof
variationsof thesketchesandthefirstrenderingsothatproportionsof safetyrequirements
couldbe correctlycaught in shape.Therefore,the project would not eliminatethe
alternatives(Figure4.6.,Figure4.7.), wouldmakea wayof briefingthem,butwill befocus
onthebasicmodel(Table4.1.,Table4.2.,Figure4.1.,Figure4.2.,Figure4.3.,Table4.3.,
Figure4.4.,Figure4.5.).
In designprocess,specifiedneedinessis targetedthe consumeras Turkishyoungfamily
groupandits commonlifestyleregardinggeneralstructureof that.( Chapter1 of 1.1.1.
identificationf FamilyCar,page7-10).Here,it wouldbeusefulfor discussingandbriefing
onwhatstructuralbasiswerethoughtof reflectingwithinandwhilstprojectingthetitle.
Intheperiodof timestarting1923andcontinuouslyleadingup to now, havingoriental
culturehasbecomeaggressiveone.Especially,thedatein 1982,injectingandconstructing
newstructurein commercialareadirectlyaimedat revaluationthe life of Turkishfamily.
Additionally,constructingtheideaontheconceptasmarketeconomywhichreachesevery
individualwithatremendousorganizationhasbeenreplacedandturnedoverto thatof open
marketwhich servesthe groupsby reducingproductioncost on accountof build-up
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consumption,and increasingfiscal structure.That passIOnof commercialism,however,
strictly effectedthe mainkernelof familylife andcausedit to be morecondensedand
smallerin number.
Thoseall accumulationof experiencesoverchangingin generalmarketingperceptiveness
reflectedon certainsectors.As a one of that, automotivesector, havinga widen
organisationscope,graduallyusedthosewayto thepointfor selectingtargetinggroupfor
whom manufacturersproduce the goods by intensely putting the technological
advancementson currentinterest.Should we coincideeach one, directionof future
commercialregionclearlywill bedirectedto thesideof groupasfamilywithsuppositionof
makingsomeone,or consumerasusedhere,induceor belongas muchin anynumberby
makinga selectonbigportiononthatunit.
Thosecommercialreasonsarecountedas only oneof all criteriabasisfor selectingnew
structure,new manufacturingmethod,and a new onecategory.Using that databasesas
statedabove,designfeaturesbeingusedin convergingwiththeTurkishyoungfamilysocial
lifeinusewithinestheticalproportionsandreflectingthemthroughtheformconceptof the
designencompassesfollowingexplanatorywords:
• The conceptfor approachingthe designhas consideredminimalismby using small
components,butin highlyefficiency,beingableto dotheirtaskssuccessfully.As for the
car smallin size,especiallyinteriordesignsimplifiedfrom its complexityfor gaining
acceptablespacesuchthatoccupantswill feel themselvesnug,alsowith takingthe
advantagesof sufficientcargoareain theluggagewith a capacityof 72kilograms,or
16opounds.
• CardesignatedasDaintyhasestablishedby volumetricsizeof 3100x1527x1590mm3.The
conceptorientedtowardsemergenceof side front doors with a hatchback(3-door
bodystyle).The doorsaredesignedto be easilydetachableso thatit would help for
extricatingthevictimof anaccidentfromthesituationbeingin extremis.
72
• Form of thevehiclesignsthepersonaeof designer.Whileprojectingit, as said,young
familyprototypewasalsothoughtof havinganadaptedlifestyleto thenewcommercial
cultureandits all necessity.Projectis constructedon a way of mountingandplacing
devicessuchasfrontapronandfrontspoilerbeingsmoothedwiththesurfaceof outside
of thecar,andevenwithbodycolor.But, asheadlamps,tail-lampsandsignalamps,the
formwasusedto emphasizethoseonlyby reasonsfor makinga completeoppositeon
formalcongruence,anddescribinglike aneyein symbolicmeaning.So, themethodof
approachingexternalspaceof thecaris basedontheformconceptas''fromgeneralto
special",in contrary,in interiorcompartmentdesign,tenably,on theconceptas"from
specialto general".
Webelievethattheadvantageousof contrastis alwaysasidethesmallstructures.So,evena
headlampmaybecomedominatingif othersareonlyusedto providefor condensingthe
perceptivenessontotheobject.As here,hoodsurface,in a way,thatcoverstheup-edgeof
frontlampsinthesenseof usingcountersasthetool of designtrade,andwhole.
Becomingnarrowerthroughthesideof therearportionof thevehicleis assumedto causea
unobstructedseeing,evenatdarkpoint.On counteredside,theformremainsto bedoneby
afinish-elementthatwouldreplacewithrearsidedoors,in theconceptof hatchbackmodel.
Asbasedonsafetyandaestheticoncerns,barelyrearoccupants,childrenashere,is clearof
dangerousposition,andneednotworryaboutthinkingof thedoorsfullyclosedor not.
Especially,concaveformsoutwardandconvexformsinwardarein extremeffectivenessfor
saferformconstruction.They containscompactconcern,andwould be a basefor easily
attachable,detachable,andevenrefutingblandnessto thesideof innovationso thata new
designspotseasilycouldbecaughtandcouldberedesigned.It is citedthatformbuildingis
anactionof takingpainsoverbody.And thatwe areentirelyseeingeyeto eyewith the
theoryof a car shouldbe designandbuildupontoa rectangleformnearto squarewhich
providesto be correctin aspectto engineeringconcerns.Habits,suchas usinglightbut
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deckedandtwistycontourson goodscouldbe reflectedtheformcriteriawithinesthetical
concerns.
• Thebookwrittenon carsin thetitleof "ArabaSevdasl"by RecaizadeMahmutEkrem
basicallytellsournationhavingthepassiononcarsasa deckeddevice.Seeingthat,fully
embellishedwithreamsof wordsor linenmaterial,andacceptinga carasa secondhome
causedto a new type of masstransportationmeansunderthe nameof sharedtaxi
(dolmu~)thathasnotyetbeendoneothercountries.As it is,butmorestrictlyconfigured
a familycar wouldresponsethe familyneedsas privatepersonaltransportationmean.
Werecommendedthattheoldtypeof thosevehiclesshouldbecompletelydiscardedand
theuseof familycarshouldbephasedin. So, thereis noneedfor usingalternativeones
anymore.
Therulesarethesameastheworld acceptance.But vehiclesarerequiredto behavebody
moreoff landin parallelto theroadandgeographiconditions,solvingthecomplexityof
aerodynamicefficiencywithlevelingdevices.
Aseasilycaughtin nameof thevehicleit shouldreplytherequirementsof children.As a
way,wethoughtthathow successfullyculturaltendenciesmightbe imitatedwithinfamily
cardesign.Comingin mind,stockcharactersof Turkishshadowtheatrewould havebeen
echoedonafilmdisplayconsistingof abarthatsecureselectricandelectronicarticlesanda
squareflexiblemoviescreenwrappedaroundthebaritselfwiththesizeof 30ox30omm2,and
allsystemlocatedat anysidepane-framewith thepropertyof one-point-rotatingfor easy
controllingandfoldingpropertyon convergencewithadvancedmaterialandwith itspoints.
Anotheradjustablemini camerawould superimposethedigitalpictureon thatscreenand
willplaythe action.We think it would be very usefulfor childrenwho really disturb
psychologicallyin a long car travel,evenat shortdistance,due to the feelingof being
tautenedin a coveredcompartment.Sincethesystemcontrolledby thedrivereasily,being
smallin dimensionsand statedrear seatingposition, it would not causeany driving
degradationr anyfaultsby system.
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Otherspecifications(Table4.1.,Table4.2.):
SPECS OF DAINTY VEHICLE
Struts,arc-shaped lower RearSuspension
arms,coil springs, tube
CurbWeightkgs
Torque
Wheelbase,mm.
Length-Width-Height,
nun.
Engine
FrontSuspension
700
82/3100
1946
3100x1527x1590
999cc
gas-pressure
anti-rollbar
shocks,
HP
WeightDistribution
Track fir,mm.
Aero.Drag
Cylinder
67
60/40
55.6158.8
.21
4
Semi-trailingarms, coil
springs, twin-tube gas-
pressureshocks,anti-roll
bar
Steering Rack&pinion, engine Steering RatiolTurning 15.4:1/32.8
speed sensitive power circleft.
assist
Brakes
TopSpeed
Transmission
Rev.
11.3"ventedfront/l0.7" Acceleration,
solidrear
km.h,see
162kph(limited, speedo
Fuel Capacity
says160) ZF TypeC, 5 speed
Ratio :1st
2.49:1
3rd
.241
5th
3.85
Final Drive 0-160 11
60 litres(fuel tankunder
rearse'!t)
4.21:1
1.66:1
1.00:1
3.15:1
Table4.1.Specificationsof DaintyCar.
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EXTERIOR FITMENTS OF DAINTY CAR
Outsidemirrorcasein carcolours
Bumpersin carcolours
Whitesideindicatorlights
Roof antenna
Centralocking system
Ready-to-drivesparewheel
Activatedcarbonfilter
Centralockingsystemremotecontrol
Steel6Y2J x 16wheelswith wheelcovers,205/55R Rearfog lamp
16tyres
Open-doorwarninglights
Adjustable-rangeheadlights
Frontwindscreenwiperwith 4-stageinterruptoption
"MonteCarlo" wheelpack 4 light metal6Yz J x 16
wheels,205/55R 19tyres,hubcaps(for front)
"15"wheelpack4 steel6Y2J x 16wheels,195/60R Anti-theftalarmsystemwith interiorsurveillance
20tyres,hubcaps(for rear)
Fog lamp Heatablefrontscreen-washjets
Remoteopeningsystemfor luggagespaceand tank
cap
Table4.2.Exteriorfitmentsof DaintyCar.
DaintyCarpresentshighperformancethroughroadconditionswithinglobalperceptiveness
assmallwhichaddsthecarfreneticflexibilityoncurvepartsof laneportionof theroadfor
encumberingswerving,in parkingareas,andin eventof anytrafficcongestionin city.As not
compresseddown,andhasenoughspaceof interiorwithergonomicallyenoughcomponents
providinganatomicalrequirements,it providesrelaxtravelling,easydrive,andmaximum
snugfor occupants.Also the car supportsthe body by using hard shell as well as
aerodynamiceffectivenessfor steeringstabilityheedingjolts led on to by longitudinal,
vertical,andlateralairflowforces.Inboardandoutboardsurface,thecar is assumedto be
outfittedwith dependabledriving accessoriesand hardware.Such as, automatically
strengthenedseatbeltsassembledto adjustablesteeringwheel,bucketseatswithvertically
androundlyself-aligningheadrestraints,a very unadorneddashboard,gutsydesigned
chassis,levelingdevices,aninnovativewindshieldwipingsystem,redesignedsunvisors,and
others.
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_____ 1 Bianca WhOte
Cherry Red
Evergreen
latinum S-Iver
Storm Grey
Sapph-re Blue
Tuscany Green
Crysta Green
Cia 10 Red
Figure4.1.Color rangeof DaintyCar.
Itusesanenvironmentallyfriendlysmallenginethatfuelshydrogenasbasicenergysource,
buteasyadaptationfor comingnextthecar will equippedwith multi-fuelconcepttaking
secondaryfuelasgasoline.
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4.2.STRUCTURE OF CAR
4.2.1.DISTRIBUTION OF CAR STRUCTURE
Verycommoncarpartsaloneconsistsof thefollowingcategories:
• Body,
• Chassis,
• Engine,
• Frontandrearaxle,
• Mastercylinder,reservoirandbrakelines(will notbementioned),and
• Transmission(will notbementioned).
4.2.1.1.BODY
Asfirstintroducedabove,bodyitself,shouldit isthoughtasafinishelementwithits interior
ofcompletestructure,combinetheaerodynamicfactorsto aestheticproportionsinto one.
Originally,asbodyof carbuiltup solelyto protecttheoccupantsfrominclementweather
wasthecaseearlierwithhorsedrawncoaches.And alsoitsdesignsupposedto gainasmuch
spaceaspossiblefor occupantbeingunderweighcondition.Thatis thereasonhow likely
thebodywasto bechangedovertheperiodof onehundredyears(Seiffert&Walzer,1991).
Aftera while, sincehavingincreasedseriousto fatal injuriesyearby yearas a resultof
accidents,carbodybecameimportantfactorfor restrictingdamageof crashthroughinterior
compartment.Not onlyonefactor,alsoparamountimportanceof reducingfuelconsumption
andtheaerodynamicsideof stylingwith aestheticproportionsthatboth haveadequately
predominateonbodydesign.However,sincedesignsbecomemoreproductiveviatechnical
stakes,thefactorof aesthetichasemergedasthemostconsiderableto theconsumer'sbroad
socialconcerns.Hereby,energyconservationandothershavenotassumedasprimarygains.
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In Daintycar,bodytakespropertiesof themono-coquehardshellconcept(Chapter4 of
4.2.1.1.2.structuralconcepts,page83-84). The conceptutilizesa rigid exterioras identical
asrigidinteriorcompartmentof conventionalcars.In caseof acollision,therigidconceptof
thesmallercarcausesthelessrigiddeformationzoneof thelargeroneto yieldandabsorb
theenergy.It shouldbe cited that Dainty hard shell conceptcontradictsotherssince
traditionalsupportlessrigiddeformationzoneoutboardandrigiddeformationareainboard
car.It mustdo so,becausefrontareaof theDaintycaror bootportionoutermosthecar,
sincethemotorbecamemerest,hasnotenoughdeformationzones(Riley,1994).
Daintybodybasicallyconsistsof outboardelementsashood,trunk,pillars, windowframes,
windshield,rearandsidewindowpanes,unroof,anddoors.Thatall couldbealsocounted
asfinish-elementsincludingfront andrearapron,spoilers,andlamps.
So,wholeoutboardelementcoveracontentmostlydiscernedasbelows:
• Eitherbothoutboardandoutersideor exteriorasfinish-element.
All stylingand compoundingoutboardelementsin conceptof mono-coquethat are in
compliancewitheachof allarerequiredanotherstudyasaerodynamic.
4.2.1.1.1.AERODYNAMICS
Aerodynamicsi theporingthroughthewayin whichtheobjectsrecedefor a placeagainst
theair.Theaimis to maketheairflowoff exteriorsurfaceof thecar.
Aerodynamicdesignthroughthecar bodyhasbeenimplementedvia threefactors.These
are:
• Frontalareaof thecar,
• Thesquareof theairvelocityintheairflowdirection,and
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• Theshapeof thebodywitha specifiedcoefficientof aerodynamicdragasCD.
First off, togetherof threefactorsdirectlyinfluencethe drivingstability,handling,fuel
consumption,andthespeedof thecar.The first of threefactorsis not supposedto effect
aerodynamicabilityof thecarpositivelysincecar interiorshapedependsonthegeneration
thatbecomeshugerin sizeby years.But, the othershavehighlyintenseeffectivenessas
mentioned,in which the shapeof the body with its designlimitsmustbe defeatedor
minimizedtheeffectsresultingfromairforces.
Rear window ang e
In de rees
o
: 0,10
>
Qu
I::
g' 0,20
~
(J
20 22 24 26 28 30 32
[ [
Family Veh·cle rear window value
Figure4.2.Graphicof DaintyCarrearwindowvalue.
Asseen,figure4.2.preparedutilizingfromthetestoutcometablesfor theprojectcar. It
showsthe drag coefficientor CD value of nearly0,21 is acceptablefor aerodynamic
efficiencyandunderthe limitsof 0.3 of CD. But, it is citedthatespeciallyafterrearend
degreeof 62theCDvaluedoesnotmakesorespectableffectoncaraerodynamic.If so and
over,it shouldonlyreplythedesigncriteriafor aestheticalproportionsasin figure4.3.
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Rear window ang e
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Figure4.3.Graphicof DaintyCarCDvalue.
Thecontradictionbetweenaerodynamicabilityandtogetherwithcomfortanduseabilityof
spaceis theformorganisation.Onewishesflatlyinclinedsurfacesto thehorizontalaxis,but,
in contrary,othersmakethe forms in angulartendencytowardsoutward.Such inclined
windowpanesareprobableto restrictinnersideheadareaandto causemoreheatto be
transmitteddueto choosingaerodynamicefficiency.
ThelimitshavebeenreflectedontheDaintybodybyformfittingeachedgeof thecararound
itsorthogonalaxes.The firstportionof thecarthatfirstfacedwiththeair resistanceis the
hood.For theaerodynamicstabilityof thecaralthoughhoodis anunforsakencomponent,
veryflat front onwardrestrictsthe drivervisualperformanceand entailthe feelingof
roomIness.
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Therestsareasfollows:
Smooth-facedfrontend,frontbodyapronor frontfenderwith integralelasticspoiler,rear
fenderwith aerodynamictransitionto floor pan,windshieldwithin shallowanglelimits,
ellipticallyshapedupperbody sectionwith flush sidewindowpanes,rounded-formfitting
pillars,hatchbackintegratedwitharearsharp-edgedspoiler,andcounteredtop.
Thespoilersareof paramountimportanceto thecar.Barely,frontspoilersupportsheeding
theairflowleakingparallelto trajectoryof travelof thecaror its longitudinalaxis,to deflect
anyturningmomentunderthebodyin orderfor bodynottojolt. Suchthat,unlessit is used
efficiently,it diminishsteeringstability.Not only one,also rear spoilerprovidesthe car
goingthedistancefor lesseningswerving.
Aerodynamicdesigndirectlyeffectsthe body shape.In this project,the tendencyfor
rollover,resultingfrom shapewith verticallengthon severalmodelsis beingconsidered.
Theownstudyfor aerodynamiceffectivenessversusrolloverpropensitybasicallyquantified
oneachshapepointthatrelativelytruestheformof thefamilycar.
4.2.1.1.2.STRUCTURAL CONCEPTS
A stiffinfrastructureon whichthe bodiesrestedcouldbe extricableinto threedifferent
structuralconceptsto builda carasfollows:
• TraditionalSteelConcept,
• SpaceFrame,and
• Mono-coque.
TraditionalSteel Concept discernedas Uni-bodyor Body-In-Whitethat the structural
elementsconsistof beams,columns,andinnerandouterpanels.Thesteelelementsaredeep
drawnfromcheapsemi-finishedplatematerial,andjointedtogetherin a self-carryingbody.
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The technologiesinvolvedarewell developed,andproductioncostsareminimal.On the
contrary,theconceptwithwhichcarconstructedtakesthedisadvantageousof:
• Requiringalotof assemblyoperations,
• Structuringwithfull of discontinuities,and
• Being heavyin steadof opportunitiesand improvementscomingin use for weight
dwindling.
In anotherstructuralconceptasSpaceFrame,theloadcarryingstructureis separatedfrom
theexteriorbodypanels.Thebodypanelscanthereforetaketheadvantageousof:
• Beingmadein lightweightmaterials,
• Designingdifferentlyfromtheloadcarryingspaceframe(asthemodelAudi), and
• Using profilesas semifinishedpartssincethe spaceframeis independentfrom the
design.
A bigdifferencein this conceptis thereplacementof steelby compositesin someof the
panels.Suchas,GMT inwheelhousingsor bottompanelsdueto givinga smoothshapeto
itandSMC inouterpanelsbecauseof attainabilityof a smoothsurface.
Finally,In conceptof Mono-coque,usingof bodypanelsandload carryingelementsare
integratedin one structuralelement.In condition of throwing weight of advanced
compositesfor producingintegratedelements,it is possibleto saveweightaswell ashighest
structuraleffectiveness.Therefore,mono-coqueasatriumphof ingenuityandexperienceof
thedesignerusingwhichmanufacturingtechniqueis well availablefor carsthataresmallin
sizeasinDaintybody.
Mono-coqueis a combinationof carbonfibre and glassin epoxymatrix.Allowing the
componentswithnosubframesgainseasilyremovablepartsforbodyworkor intheeventof
a collision,less space,less parts,andincrediblystrengthefficiency(1816ft kgs/degree),
perfectweightdistribution,andperformancenotatthecostof safety.
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Strengthefficiencywhendesignedenergyabsorbingzonesin passengercompartment,any
damageto themonocoquezonecouldbelimitedto thevisibleareasof failure.Repairof the
systemneedsspecialistrepair,but it doesnot requirea difficultyof undulyexpensive
undertake.
Seatattachmentto themono-coquebodyasthesameasevaluatedin thechapter3 of 3.1.1.
restraintsystemsof seats.Additionally,the verticalandhorizontalcarcassesof the seat
couldbeattachedviasameattachmentorbyusingdifferentattachmentsontothefleetof the
chassis.
4.2.1.1.3.BODY INBOARD
Wholecontent,enclosedviaoutboardelements,mostlyregardedasdescribedbelows:
• Eitherbothinboardandinnersideor interiorasoccupantcompartment.
Inboardof thewholecaris themostessentialpartsincecomfort,enjoyablefeelings,steering
pleasure,and almostall driverand occupantneedsmustbe met.To achievethis from
infrastructureof designto thecomponentsthattheusertouch,seats,perceives,feelsand
sees.Design rangefor the lattersincemuchpleasureto the designer,wide varietyof
productsandsolutionscouldbeeasilysoared.
It is alsotheareathattheformof outintegratedto theinnerside.Specifically,theessential
criterionfor theinnerin designis to catchtheideaof seeingeachcomponentsoft,in form,
material,texture,alsoin colour.Plasticmaterialsinboardsurfacescouldeasilyachieveall
requirementsabove.Nowadaysthe use of plasticsor materialsobtainedfrom that has
reached(upto 26kilograms(HiirriyetGazetesi,October30th,1998,pp.20».
For example,the seatsare designedin the conceptlike baseballcatcher's,as thoughit
caughttheenergyandthendrawsit down.
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In interior,front canopy,cockpit,front andrearbumpers,and all otherinteriorfitments
(Table4.3.)ratesreliabilityof car.
INTERIOR FITMENTS OF DAINTY CAR
Frontcanopystoragecompartment
2 cup-holdersin cockpit
"EasyEntry"accessfor rear-seatpassengers
Fleececarpetingin luggagespace
Interior cloth decor in "Domino" or "Panama"
design
Frontframeheadrests
Textilefootmats
Verticallyadjustablefrontseats
Adjustableblueinstrument-paneli lumination
Instrument-panelwith speedometer,petrol gauge,
rev.meterandre-settablekilometerdisplay
"Gamma"radiosystem
Electricsocketin luggagespace
Alarmbuzzerwhenlightsarelefton
Heatablefrontseats
Centralarmrestin front
Leathersteeringwheelcover
CDchangerfor 6 CDs in luggagespace
Table4.3.Interiorfitmentsof DaintyCar.
2 storagepocketsonreverseof frontseats
Flowervase
Luggagespacecover
Illuminatedpassenger-sideglove compartmentwith
lockableflap
Luxurysteeringwheel
Fold-down rear bench and backrestwith 2 frame
headrests
Frontdoorcompartmentswithnetbags
Masterkeywith lamp
I front insidelight with switch-offdelay,2 reading
lampsin rear
Illuminated make-up mirror in driver and front
passengersunshade
Power-assistedsteering
Electricsocketon centralconsole
Clock and outside temperaturedisplay in inside
mUTor
Front electronicwindow drive with comfortswitch
andanti-jamsafeguard
central"seatupholsterypaneis,:seatwings, frontsof
headrests·in New Beetle confection perforated
leather
Leathergear-stickknob/ sleeveandhandbrakegrip
Speedcontrolsystem
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In thisproject,installinga pneumaticroof entirelypreventheoccupantfrombeinginjured.
It is thoughtwhenanairbagactivated,simultaneouslysensorsignitethesystemandblows
upit forwardtowardstheoccupants'heads.
4.2.1.2.ENGINE
In thefirstpartof thechapter4,wehaveintroducedthatthefamilycarwouldberunningon
multifuelconcept.Here,thecauseswill beintroducedfor perfectinga carwithsuchengine
usingsuchsourcewithinlimits.
4.2.1.2.1.EXPECTATIONS
Thecausesfor selectinghydrogenengine:
• Structureof hydrogenenginetypicallysimilarto the gasolineengine.Therefore,it is
veryadvantageousto adapto thecarcurrentlybeingproducing,
• Thatenginescanusethe sourceeithergaseoushydrogenor liquidhydrogenfrom the
tankor on-board,or in the form of bondedon the titanium-ironalloy,in additionto
gasoline,
• Theusageof energyperunitvolumearesignificantlyhigher,especiallyin liquidone,and
• As embracedan environmentallyfriendlyengine,if comparedwith othersemissionof
C02 boundedinthelevelof nearlyzero,asinuseof electricity.
And selectingone, from four alternativesof the samesource,of its storagetypesbasic
criteriawill betheenergyefficiency,storingvolumewhencomparingwith thecriterionof
sameoperatingrangeto theexampleof smallest,andthefactor''weight''.
Energyefficiencyof four typesof hydrogenusing,theoneasliquidhydrogenhastakesthe
advantageousof criteriaof sourcehydrogen.Althoughthehydrogenon metalhybridTiFe
verybeinganefficientstoring,it wouldrequireunnecessaryloadingandoccupancyontothe
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carsinceitsweightratedwithauxiliarycomponentsuchasprotectingelements,or device
utilisingfor servicing.
Storageof liquidhydrogenusedanisolatedonenamedcryogenictanleThe cryogenictank
is a heatinsulated-doublewall constructedtank and so that keepsthe temperatureof
relatively-253 degreesCelsius.The temperatureshouldmakezero or compensatefor the
pressurefromthevolumeinsideasaresultof heating.For thatreasontheisolationperfected
to a levelof threehundredtimesthatof a materialasstyrofoam.Insulatingmaterialsfor the
tankconsistof aluminiumfoilsandglassfibberpaper(Seiffert& Walzer,1991).
Withinthe similarityas conversionof chemicalenergyinto mechanicalenergy,the engine
couldbeacceptedrenovated,or better,modifiedgasolineengine.Modifyingis onlyadding
fuelsupplydevicesasa cryogenictankandanevaporatorfor liquidhydrogen,as in family
car,andin its mixtureformation.Needyto say,sincethehydrogenbeingin air from the
rangeof 5 percento ahighlyintenselyrangeof 75percent,ignitionoperationis possiblefor
anyrange.
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CONCLUSION
Developinga completeunderstandingof humanbehavioursmakesrelievethedemandsides
of theunacquaintancein designprocess.By theway,in familycarthetermsafetyaremust-
haveseeneachelementsin the no contradictionwith unadorneddesignperceptiveness.
Carryingout suchconceptnot onlyhasprovidedthecriteriaof usability,comfort,easeof
accessibility,visibility,andfreneticperformance,it alsoratedthepassivesafetyof whole
designin conjunctionwith that. But, minimalistheoryin geometry,mass,andvolumeof
thefamilycarhassignedthenumberof risksso-calledrolloverpropensityatjuncture,on
curvedpartsof the lane,andhavinginsufficientdeformationzone,especiallyin rear-end.
Here, choosingthe alternativematerialas reinforcedcomposites,fibreglass,makrolon
alreadylostthemassadvantageof thecarregainedby stitfuess.The statisticalresultsalso
provideourconcept(Chapter2 of2.1. lightcarsafetyin perspective).
Modemtechnologywithreinforcedmaterialalsoallowsproducingtheverycurvedformsso
tangibleto theusers.Utilizingthosetechnologicaladvantageous,we shapedtheouterand
interiorsurfacessmoothly.In doingso, predictableffectsof thesharpedges,peakpoints
werecompletelydefected.
Beinglow-masscanassumedto taketherisk of propensity.But, thecausalfactorspropel
thedynamictendencyfor a rollover,is the velocityat curveparts,centerof thegravity,
frictionbetweenthe landandtires,shape,theverboseloadsnot removedas a resultof
inefficientsuspensiondesign,andmass,andothers.As wished,it wasnot thebasicfactor
alone.So, makingchangeson othercomponentsequalsthedisadvantageousof lightnessas
widen surfaceof tires tangentto the land as Indy car, reducingthe motor capacity
consequentlyreducingthe velocity,usingfull timefour-wheeldrivewith variabletorque
ratiobetweenfrontandrearaxle,andsoon.
The conceptof multi-fuelis a must-haveneedfor commgup to year 2030. Since the
completelyfor a newtechnology,theworld is notbereadied.Thebestwayfor introducing
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thedifferentechnologyto theusersis to makesuchprototypes.Besidesthat,theenergy
sourcesandairpollutionaddedtheconceptviability.
In innerdesignalldesignshouldbefocusedonthethingsin highconjunctionwithdriverand
occupants.Especially,for driverandsteeringstabilitydriverpositioningareashouldberated
in spaceintensity,all designequipments,also safetyfeaturesfor that locationshouldbe
securedaroundor newoneshouldbeaddedthecharacteristicsof existings.Insteadof new
one,redesignof all exists.Then,newdesigns,newproportionsandnewmeaningson them
couldcompletelychangethedesignconceptin car.Briefly,reamsof redesignis notresulted
in sameshape,samefeatures,it helpsto reacha entirelynewone.Also, it providespure,
simply,butefficientconformityandsafety.
Essentially,"the real test startswhenthe drivertakesthe wheel".With an inefficiently
constructed"safetymap"on carseemsto a manhasno eyes,ears,andnoise.Aimingthat,
SafetyMap of theprojectshouldbepreparedandtheintensityof designshouldbedirected
whilstutilizingit.
As a critic, commondesignswhich take the characteristicsof humanshape.For its
functionalityto be in parallelto thehumanneedscouldbe,buteveryobjectcandidatesto
beingapartof ourlifeshouldhavetheirownforms,andidentity.
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GLOSSARY
INTRODUCTION
A meansrefersto transportationdevicehasabilityto godistanceusingfuel.
Vehiclerefersto a specialkindof transporterwithmotordrivenby mechanicalpowerand
manufacturedprimarilyfor useonpublicstreets,roads,andhighway,butdoesnot includea
caroperatedonlyonrailline.
Vehiclesafetymeanstheperformanceof a motorcaror motorcarequipmentthatprotects
publicagainstunreasonablerisk of accidentsoccurringbecauseof thedesign,construction,
performanceof a motorcar,againstunreasonablerisk of deathor injuryin anaccident,and
includesnonoperationalsafetyof amotorcar.
CHAPTER 2
CV refersto a parameterin termsof coefficientof variationused for determiningthe
repeatabilityof testresultssuchthata lower% of CV imitatesamorerepeatableresult.
Vehicle equipmentsrefersto any system,part, or componentof a car as originally
manufactured;andanysimilarpartof thecomponentmanufacturedor soldfor replacement
or improvementof a system,part,or component,or asanaccessoryor additionto a car;or
anydeviceor articleor apparelthatis not a system,part,or componentof a car andis
manufactured,sold,delivered,offered,or intendedto be usedonly to safeguardcarsand
highwayusersagainstriskof accident,injury,or death.
Onelandmile aunitof distanceis equalto 1760yardsor 1609.35meters.
Onepound aunitof weightis equalto 0.454kilograms.
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CHAPTER 3
Acceleratormeansapedalthatyoupresswithyourfoot soasto makethecargo faster.
Bulb-check meansilluminationof eachgaugeor telltalecheckedwhenthe headlightor
ignitionswitchis activated,or duringcarstarting.
Clutchmeansamechanismthatenablespowerfromtheengineto bedisconnectedfromthe
driveshaftin orderto allowyouto changethegear.Also it canbe referto thepedalthat
youpressbeforechanging earastheclutch.
Foreheadimpactzonemeansthepartof thefreemotionheadformsurfacearea,determined
theaccordingtheprocedurelistedbelow:
• Positiontheheadformsothatthebaseplateof theskullis horizontal,
• From thecentreof the threadedhole on the top of theheadform,drawa 69mmline
forwardtowardtheforehead,alongthecontourof theouterskinof theheadform.The
frontendof thelineis designatedasPointP. Fromthatpointdrawa lOOmmlineforward
towardtheforehead,alongtheouterskinof theheadform.The frontendof thelineis
designatedasPointQ,
• Draw a line125mmlinewhichis coincidentwitha horizontalplanealongthecontourof
the outerskin of the foreheadfrom left to right throughPoint Q so thatthe line is
bisectedatPointQ. Theendof thelineontheleftsideof theheadformis designatedas
Pointa andtheontherightasPointb,
• Draw another125mmlinewhichis coincidentwitha verticalplanealongthecontourof
theouterskinof theforeheadthroughPoint P so thatthelinebisectedat thePoint P.
Theendof thelineontheleftsideof theheadformis designatedasPoint c andtheend
ontherightasPointd,
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• Draw a linefrompointato Pointc alongthecontourof theouterskinof theheadform
usinga flexiblesteeltape.Usingatthesamemethod,drawa linefromPointb to Point
d,
• Theforeheadimpactzoneis thesurfaceareaontheFMH foreheadboundedby linesa-
O-b andc-P-d,anda-candb-d.
Gaugemeansa displayin whichthedevicemeasuresthelashingsor quantityof something
andshowstheamountmeasured.Suchastemperaturegauge,pressuregauge.
Greenhouseffectis theproblemcausedby a built-upof gasessuchascarbondioxidein
thearoundtheearth.Thesegasestraptheheatfromthesun,andcausea gradualrisein the
temperatureof theatmosphere.
Headformmeansheaditself
Headorientationreferencelinerefersto a horizontalSORL standsfor SeatingOrientation
ReferenceLinethroughthePointZ.
Telltalemeansa displaythatindicatesthe actuationof a device,or corrector defective
functioningor condition,or afailureto function.
Whiplashinjurymeansthe motionof the headand neck relativeto the torso and the
associatedneckinjuriesoccurringwhena caris struckfromtherear.Symptomsof thepain
inthehead,neck,shoulders,andarmsmaybeassociatedwithdamageto muscles,ligaments
andvertebras.Onsetof symptomsmaybedelayedormatlastfor aprolongedperiod.
Onegallonistheunitof measurementfor liquidsnearlyequalsto 3.785litres.
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CHAPTER 4
Front and rear apron couldbe describedas fendermeanpartof thebodyforwardmost,
rearmostcar,andoverwheels.TheBritishwordiswing.
Hood meansantexteriormovablebodypanelforwardof thewindshieldthatisusedto cover
anengine,luggage,storage,or batterycompartment.
Pillar meansany structure,excludingglazingandthe verticalportion of door window
frames,but includingaccompanyingmouldings,attachedcomponentsuchas safetybelt
anchoragesandcoathooks,which:
• Supportseitheraroofor anyotherstructurethatis abovethedriver'shead,or
• Is locatedalongthesideedgeof awindow.
Thatdistributedas:
• A-pillar meansanypillarthatis entirelyforwardof a transverseverticalplanepassing
throughtheseatingreferencepointof thedriver'sseat,
• B-pillarmeanstheforwardmostpillaron eachsideof thecarthatis, in wholeor part,
rearwardof atransverseverticalplanepassingthroughtheseatingreferencepointof the
driver's seat,unlessthereis only one pillar rearwardof thatplaneand it is also a
rearmostpillar,and
• Otherpillarmeansanypillarthatis notanA-pillar,B-pillaror arearmostpillar.
Spoiler meansanobjectwhichformspartof thebodyof the car. It redirectsthe airflow
aroundthevehicle,makingacar'sforwardmovementmoreefficient.
Trunk meansa coveredspaceatthebackor frontin whichyouputluggageor otherthings.
TheusualBritishwordisBoot.
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Wheelhousingistheareainwhichthewheelsplaced.
Windowframemeansaframeroundtheedgesof awindowintowhichtheglassis affixed.
Windshieldmeansis theglasswindowatthefrontthroughcarthedriverlooks.
Windowpanemeansapieceof glassinthewindowof a car.
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